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POTENTIAL HAZARDOUS WASTE SITE PRELIMINARY ASSESSMENT
PART [: SITEINFORMATION

10.

1.

Site Name/Alias Oxy Process Chemicals, Inc./Diamond Shamrock Chemicals Co.

Street 350 Mt. Kemble Avenue

City Morristown State New Jersey Zip 07960

County Morris County Code 027 Cong. Dist. 11

EPA ID No. NiD052449022

Latitude 40°46’ 06" North Longitude 74°30° 00“ West

USGS Quad. Mlendham and Morristown

Owner Henke! Process Chemicals, Inc. Tel. No. (201) 267-1000

Street 350 Mt. Kemble Avenue

City Morristown State New Jersey Zip 07960
Operator Henkel Process Chemicals, Inc. Tel. No. (201) 267-1000

Street 350 Mt. Kemble Avenue

City Morristown State New Jersey Zip 07960

Type of Ownership
[X] Private [ Federal [J State
O County O Municipal (0 Unknown [ Other

Owner/Operator Notification on File
] RCRA 3001 Date - [] CERCLA 103¢ Date
[ None [x] Unknown

Permit Information

Permit Permit No. Date Issued Expiration Date Comments
RCRA NJD052449022  08/18/80 Unknown ~ TSDF
N.J. DEP Plant
1.D. No. 25337 Unknown ~Unknown
Site Status
X] Active [1Inactive O Unknown
Years of Operation 1970 to Present
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Identify the types of waste units (e.g., landfill, surface impoundment, piles, stained soil,
above- or below-ground tanks or containers, land treatment, etc.) on site. Initiate as many
waste unit numbers as needed to identify all waste sources on site.

(a) Waste Management Areas

Waste Unit No. Waste Unit Type Facility Name for Unit
1 Retention Basin Lab Waste Retention Tank
2 Tank Lab Retention Tank
3a Containers Solvent Storage
3b Containers Solid Waste Collection Area
3c Containers Solvent Storage Building

{(b) Other Areas of Concern

Identify any miscellaneous spills, dumping, etc. on site; describe the materials and identify
their locations on site.

There is no documentation of any spills or dumping having occurred on site.

1

Information available from ~
Contact__Amy Brochu Agency_ U.S. EPA Tel. No._(201) 906-6802

Preparer_Gary Rojek ‘ Agency_NUS Corp. Reqion 2 FIT Date_03/17/89
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PART II: WASTE SOURCE INFORMATION
For each of the waste units identified in Part I, complete the following six items.

Waste Unit 1 - Retention Basin . Lab Waste Retention Tank

1. Identify the RCRA status and permit history, if applicable, and the age of the waste unit.

There were no known permits for this basin. This basin was in operation from 1971 to 1975.
At present it is still located on site, but it is covered and not in use. The contents of the basin

were removed in 1988.

2. Describe the location of the waste unit and identify clearly on the site map.
The basin is located in the southern part of the property behind the fire road near the main
building.

3. Identify the size or quantity of the waste unit (e.g., area or volume of a landfill or surface

impoundment, number and capacity of drums or tanks). Specify the quantity of hazardous

substances in the waste unit.

The liquid volume of the basin is 911 ft3. As recently as 1985 there was an unknown quantity
of stagnant liquid and sediment in the basin. In 1988 the contents of the tank were sampled
and evaluated as nonhazardous. They were then removed. Laboratory washwater flowed

into the basin at a rate of 2 gallons/minute when it was in use.

4, Identify the physical state(s) of the waste typé(s) as disposed of in the waste unit. The
physical state(s) should be categorized as follows: solid, powder or fines, sludge, slurry,

liquid, or gas.
Liquid.

5. Identify specific hazardous substance(s) known or suspected to be present in the waste unit.

Samples of stagnant water and sediment from the basin in 1985 contained the following
contaminants: 0.067 ppm total cyanide; 3500 ppm Total Organic Carbon (TOC); 3.14 ppm
total phenol; 120,000 ppm dry weight basis of petroleum hydrocarbons; and 0.602 ppm of

barium.

6. Describe the containment of the waste unit as it relates to contaminant migration via

groundwater, surface water, and air.

The basin is lined with 12-inch-thick concrete, and it has approximately 4 féet of freeboard.
Laboratory wash water flowed into this basin and was aerated, prior to being discharged into

the sanitary sewer system.

Ref.Nos. 1,2,3,4,5,6,7,8
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PART lI: WASTE SOURCE INFORMATION
For each of the waste units identified in Part |, complete the following six items.
WasteUnit _2 - _ Tank , . __Lab Retention Tank

1. Identify the RCRA status and permit history, if applicable, and the age of the waste unit.
* This tank was unpermitted. The age of the unit is unknown.

2. Describe the location of the waste unit and identify clearly on the site map.

The lab retention tank was located near the solvent storage and solid waste collection area on

the northern part of the property near Mt. Kemble Avenue.

3. Identify the size or quantity of the waste unit (e.g., area or volume of a landfill or surface
impoundment, number and capacity of drums or tanks). Specify the quantity of hazardous

substances in the waste unit.

The capacity of the tank is unknown. The quantity of any hazardous substances in the tank is

also unknown.

4 Identify the physical state(s) of the waste type(s) as disposed of in the waste unit. The
physical state(s) should be categorized as follows: solid, powder or fines, sludge, slurry,

liquid, or gas.
The physical state of the waste is assumed to be liquid.

5. Identify specific hazardous substance(s) known or suspécted to be present in the waste unit.

Specific hazardous substances in the tank are unknown. This lab retention tank is part of the

lab sink wash water collection system.

6. Describe the containment of the waste unit as it relates to contaminant migration via

groundwater, surface water, and air.

Wastes were contained in a tank prior to disposal into the lab sink wash water disposal system.
This system eventually discharges into the sewer system. There is no history of any spills or

leaks from this tank.

Ref.Nos. 2,4,5.8
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PART Ill: WASTE SOURCE INFORMATION

For each of the waste units identified in Part |, completé the following six items.
Waste Unit _ 3a,b, ¢ - Containers . 3a) Solvent Storage

. 3b) Solid Waste Collection Area

3¢) Solvent Storage Building

Identify the RCRA status and permit history, if applicable, and the age of the waste unit.

In 1980 a RCRA Part A permit was filed for the storage of waste in drum containers for greater
than 90 days. In 1986 the site was delisted as a TSD facility since waste was no longer stored

- for a period exceeding 90 days. The age of the drum storage areas is unknown. The site at

presentis inactive.

Describe the location of the waste unit and identify clearly on the site map.

The solvent storage and solid waste collection areas are located in the northern part of the
facility near Mt. Kemble Avenue. The solvent storage building is located in the southern part
of the property near the application building.

Identify the size or quantity of the waste unit (e.g., area or volume of a landfill or surface
impoundment, number and capacity of drums or tanks). Specify the quantity of hazardous
substances in the waste unit.

The drum containers had a total combined storage capacity of 5,500 gallons. The distribution
of these drums and the number in each individual storage area are unknown.

Identify the physical state(s) of the waste type(s) as disposed of in the waste unit. The
physical state(s) should be categorized as follows: solid, powder or fines, sludge, slurry,
liquid, or gas.

Liquids and solids were stored in the drums.

Identify specific hazardous substance(s) known or suspected to be present in the waste unit.

The following compounds are known or suspected to have been stored in containers in the
three storage areas:

acetone naphthalene
1-butanol nitrobenzene
chioroform 2-propenamide
4-chloro-m-cresol 2-propenic acid
cresols phenol
dichloromethane sodium cyanide
isobutyl alcohol thiourea

maleic¢ anhydride toluene

methanol toluenediisocyanate
methyl ethyl ketone 1,1,1-trichloroethane
methyl isobutyl ketone trichloroethene
methylene oxide xylene
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6.  Describe the containment of the waste unit as it relates to contaminant migration via

groundwater, surface water, and air.

Waste was stored in drum containers on a cement pad in all three storage areas. Each area
was fenced and covered with aroof. There is no history of any spills having occurred in any of
the storage areas. .

Ref. Nos. 5,7,8,9
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PART lll: HAZARD ASSESSMENT

GROUNDWATER ROUTE

Describe the likelihood of a release of contaminant(s) to the groundwater as follows:
observed, alleged, potential, or none. Identify the contaminant(s) detected or suspected, and
provide a rationale for attributing the contaminant(s) to the facility.

There is no potential for groundwater contamination. The lab waste retention tank is lined
with- 12-inch-thick concrete, and there is adequate freeboard. The remainder of the
laboratory wash water was contained in another lab retention tank prior to being emptied
into the sewer system. The drum storage areas are all concrete-lined and roofed, and there is
no history of spills. :

Ref. Nos. 2,5,6,7

Describe the aquifer of concern; include information such as depth, thickness, geologic
composition, permeability, overlying strata, confining layers, interconnections,
discontinuities, depth to water table, groundwater flow direction.

The aquifer of concern is the Brunswick Formation. It is a part of, and interconnected with,
the Buried Valley Aquifer System of northern New Jersey. The Brunswick Formation is a
bedrock aquifer composed of interbedded brown, reddish-brown, and gray shale, sandy
shales, sandstone, and some conglomerate. In the area of the site it is located at a depth of
220 feet below the ground surface and probably exceeds 6,000 feet in thickness. It is overlain
with unconsolidated sand, clay, and gravel deposits of glacial, fluvial, and lacustrine origin of
Pleistocene and Holocene age. Groundwater flow is generally from topographically high
areas toward areas of discharge in the valleys. The groundwater flow in the area near the site
is unknown, but may be assumed to be in a generally southeasterly direction toward the
Chatham Valley.

Ref. Nos. 10, pp. 1-8; 11 pp. 14-17, 28-36, 77-78, 104, 129-130
Is a designated sole source aquifer within 3 miles of the site?
The Buried Valley Aquifer System is a sole source aquifer.
Ref. No. 11, pp. 3-4 '

What is the depth from the lowest point of waste disposal/storage to the highest seasonal
level of the saturated zone of the aquifer of concern?

The depth from the bottom of the lab waste retention basin to the highest seasonal level of
the saturated zone of the Brunswick Formation is 17.5 feet. (The altitude of the retention
basin is 320 feet, and the altitude of the water level in the nearest well is 296.5 feet). A depth
of 6 feet is assumed for the basin, since the actual depth is not known.

Ref. Nos. 12, 13, 14

What is the permeability value of the least permeable continuous intervening stratum
between the ground surface and the aquifer of concern?

The permeability value of the unconsolidated sand, clay, and gravel deposits overlying the
Brunswick Formation is greater than 10-7 cm/sec.

Ref. Nos. 10,11, 12

What is the net precipitation for the area?
15 inches.

Ref. Nos. 12,13
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Identify uses of groundwater within 3 miles of the site (i.e., private drinking source,
municipal source, commercial, industrial, irrigation, unusable).

Groundwater is a source of municipal drinking water and is also used for industrial purposes.
Ref. Nos. 10, 11

What is the distance to and dépth of the nearest well that is currently used for drinking or
irrigation purposes?

Distance 0.5 mile south of the site Depth 94 feet

Ref. Nos. 12, 15

Identify the population served by the aquifer of concern within a 3-mile radius of the site.

The Morristown Water Company has wells drawing water from the aquifer of concern which
serve approximately 16,600 people. The East Hanover Water Department is also connected to
the Morristown Water Company, and it serves approximately 7,400 people.

Ref. Nos. 11 pp. 135-136; 12; 15; 16
SURFACE WATER ROUTE

Describe the likelihood of a release of contaminant(s) to surface water as follows: observed,
alleged, potential, or none. Identify the contaminant(s) detected or suspected, and provide a
rationale for attributing the contaminants to the facility.

There is no potential for contaminants to be released into surface water. The lab waste
retention basin has adequate freeboard and is presently covered. Its contents have been
removed. The lab retention tank is not in.use. Drums are present in the storage areas, but
they are on cement pads and are in structures that are roofed. The site is relatively flat; there
is a drainage ditch on site which appears to be connected with the sewer system.

Ref.Nos. 2,4,7,17

Identify and locate the nearest downslope surfaée water. If possible, include a description of
possible surface drainage patterns from the site.

The nearest downslope surface water is an unidentified stream which flows south into a
freshwater wetland. The site topography is relatively flat, sloping gradually to the stream
west of the facility. ‘

Ref. No. 15

What is the facility slope in percent? (Facility slope is measured from the highest point of
deposited hazardous waste to the most downhill point of the waste area or to where
contamination is detected.)

The facility slope is less than 3 percent. (380 feet-320feet x 100)
2500 feet
Ref. No. 15

What is the slope of the intervening terrain in percent? (Intervening terrain slope is
measured from the most downhill point of the waste area to the probable point of entry to
surface water.)

The slope of intervening terrain is 1 percent (320 feet - 300 feet x 100)
2100 feet

Ref. No. 15

What is the 1-year 24-hour rainfall?
3inches.

Ref. No. 13
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15. What is the distance to the nearest downslope surface water? Measure the distance along a
course that runoff can be expected to follow.
The distance is 2100 feet from the solvent storage building to the unidentified stream.
Ref. No. 15

16. Identify uses of surface waters within 3 miles downstream of the site (i.e., drinking,
irrigation, recreation, commercial, industrial, not used).
The surface water within 3 miles downstream of the site is not used. The unidentified stream
flows into freshwater wetlands south of the site.
Ref. Nos. 15, 16

17. Describe any wetlands, greater than 5 acres in area, within 2 miles downstream of the site.
Include whether it is a freshwater or coastal wetland.
Freshwater wetlands covering an area of approxnmately S5 acres lie approximately 0.6 mile
downstream of the site.
Ref. No. 15

18. Describe any critical habitats of federally listed endangered species within 2 miles of the site
along the migration path.
There are no known critical habitats of federally listed endangered species within 2 miles of
the site along the migration pathway.
Ref. Nos. 15, 18

19. What is the distance to the nearest sensitive environment along or contlguous to the
migration path (if any exist within 2 miles)? .
A freshwater wetland lies 0.6 mile downstream of the migration pathway from the site.
Ref. No. 15

20. tdentify the population served or acres of food crops irrigated by surface water intakes
within 3 miles downstream of the site and the distance to the intake(s).
None.
Ref. Nos. 15, 16

21. What is the state water quality classification of the water body of concern?
The unidentified stream flows into wetlands which in turn drain into the Great Brook. The
unidentified stream would have the same state water quality classification as the Great Brook,
which is FW2-NT.
Ref. No. 19

22. Describe any apparent biota contamination that is attributable to the site.
None known.
Ref. No. 17

AIR ROUTE

23. Describe the likelihood of a release of contaminant(s) to the air as follows: observed,

alleged, potential, none. Identify the contaminant(s) detected or suspected, and provide a
rationale for attributing the contaminant(s) to the facility.

There is no potential for a release of contaminants to the air. Contaminants are contained in
drums or a tank, and the lab waste retention basin is covered.

Ref. Nos. 4,5, 17
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What is the population within a 4-mile radius of the site?
Approximately 41,000.
Ref. No. 20

FIRE AND EXPLOSION

25.

26.

Describe the potential for a fire or explosion to occur with respect to the hazardous
substance(s) known or suspected to be present on site. Identify the hazardous substance(s)
and the method of storage or containment associated with each.

There is little potential for a fire or explosion to occur with respect to the hazardous
substances stored onsite. All ignitable or reactive wastes are stored in drums in sound storage
areas with no record of spills. The contents of the lab waste retention tank have been
removed. At present, the lab retention tank is also empty. This system is connected to the lab
sink wash water retention system.

Ref. Nos. 4,5, 17

What is the population within a 2-mile radius of the hazardous substance(s) at the facility?
Approximately 4,200. -

Ref. No. 20

DIRECT CONTACT/ON-SITE EXPOSURE

27.

28.

29.

Describe the potential for direct contact with hazardous substance(s) stored in ahy of the
waste units on site or deposited in on-site soils. Identify the hazardous substance(s) and the
accessibility of the waste unit.

There is little potential for direct contact with any wastes stored on site. Drums are kept in
storage areas which are enclosed or fenced. The lab waste retention basin is covered and aiso
fenced; its contents have been removed.

Ref.Nos. 4,5, 17

How many residents live on a property whose boundaries encompass any part of an area
contaminated by the site?

None.

Ref. Nos. 15, 17

What is the population within a 1-mile radius of the site?
Approximately 1400.

Ref. No. 20
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PARTIV: SITE SUMMARY AND RECOMMENDATIONS

The Oxy Process Chemicals, Inc. Site is a former laboratory research facility which covers an area of
approximately 65 acres in Morristown, Morris County, New Jersey. It is located in an industrial area
surrounded by residential areas. An unnamed stream lies approximately 1000 feet west of the
property boundary. This stream flows into wetlands south of the site. These wetlands eventually
drain into the Great Brook. The privately owned facility has undergone several name and ownership
changes during the past 6 years. It was originally called Diamond Shamrock Chemicals Corporation
when the facility came into existence in 1970. In August 1986, the name was changed to Oxy Process
Chemicals, Inc. In June 1987, the facility ownership changed hands and it became Henkel Process
Chemicals, Inc. Present plans call for the closure of this facility in April 1989, with the transfer of

laboratory processes to a new location in Pennsylvania.

In 1980 as Diamond Shamrock Chemicals Corporation, the facility filed for a RCRA Part A permit for
greater than 90 days’ storage of hazardous waste in drum containers. In April 1986, the facility was
delisted by the New Jersey Department of Environmental Protection (NJDEP) from Treatment,
Storage, Disposal (TSD) status to hazardous waste generator status for less than 90 days storage.

Most of the waste on site pertained to the storage of various industrial organic chemicals in drum
containers at three storage areas. All of the drums were stored in roofed sheds with cement floors,
or in enclosed structures, and each area was secure. Presently, during the closure of the facility, the

drums are being removed from the storage areas. There is no history of any spills from any of the

drums stored on site. The remaining waste units are tied into the laboratory sink wash water
disposal system. Laboratory wash water was retained in the lab retention tank and in the lab waste
retention tank prior to discharge into the sewer system of the facility. Records indicate that these
tanks have not been in use since 1975. The remaining sediment in the lab waste retention tank was
sampled in 1985, and analysis revealed the presence of a semivolatile compound, petroleum
hydrocarbons, total organic carbon, total cyanide, and an inorganic chemical. Additional sampling
of the tank contents was conducted by a contractor to Oxy Process Chemicals, Inc. in 1988. This
sampling was conducted as part of the Environmental Cleanup Responsibility Act (ECRA)
requirements for the transfer of the property to Henkel Process Chemicals, Inc. The results of this
sampling revealed that the contents of the tank were not hazardous and that no contamination was
found near the drum storage areas. The only record of enforcement actions against the facility was
in 1986 for failure to segregate containerized hazardous waste by waste type in the drum storage

areas.
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At present there is little potential for the migration of contaminants into the environment. All waste
is stored in drums which are kept on cement pads in well-maintained storage areas, which are roofed
and fenced. There is no record of any spills from the drums. The lab retention tank and lab waste
retention tank are presently not in use, and the contents of the lab waste retention tank have been
removed. In addition, the lab waste retention tank, which was an open basin, is lined with 12-inch-
thick concrete and has adequate freeboard. It is presently covered. There is little potential for direct
contact with any remaining waste on site. o

Due to these factors, the recommendation for this site is that there be NO FURTHER REMEDIAL
ACTION PLANNED (NFRAP).
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OXY PROCESS CHEMICALS, INC.
MORRISTOWN, NEW JERSEY

SITE RECONNAISSANCE: FEBRUARY 20, 1989
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Photo Number

1P-1
1P-2
1P-3
1P-4
1P-5
1P-6
1pP-7
1P-8

0XY PROCESS CHEMICALS, INC.
MORRISTOWN, NEW JERSEY
FEBRUARY 20, 1989
PHOTOGRAPH INDEX

Descrigtion :

Viewing direction southwest; solvent storage area.

Viewing direction south; loading dock and background.

Viewing direction south; drainage ditch.

Drums in solvent storage area.

Viewing direction southeast.

Pictures of buildings; western border.

Sign post of Henkel.

Unknown fenced-in structure at southern border.

A11 photographs were taken by Valerie Mathers.
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Time

1020
1020
1023
1024
1027
1027
1030
1031
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0XY PROCESS CHEMICALS, INC.
MORRISTOWN, NEW JERSEY

1P-3 February 20, 1989 1023
Viewing direction south; drainage ditch.

1P-4 February 20, 1989 1024
Drums in solvent storage area.
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OXY PROCESS CHEMICALS, INC.
MORRISTOWN, NEW JERSEY

1P-1 February 20, 1989 1020
\iewing direction southwest; solvent storage area.

1P-2 February 20, 1989 1020
Viewing direction south; loading dock and background.
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OXY PROCESS CHEMICALS, INC.
MORRISTOWN, NEW JERSEY

February 20, 1989

1027

Viewing direction southeast.

February 20, 1989
Pictures of buildings;

1027
western border.

02-8902-16-PA
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MAY 28 1986

Y. Sandra J, Cchillon
Plant Zoordinating Swervicor
Mamend Shasarock Corveration
337 fout Temble Avenus
lerristown, Tew Jersey N7%€2

Pa: RARN Inspection (Tebruary 14, 1365)
Damond Shamrock Jorporatisn
VPR 1.0, 1o, 1aID(52449402
———-—-——_——’

near :‘;. Schillorns

hd initsd Ttates fuvirommental Protection Agency (STPA) regulates the
Yamiling of hazardous wasts unider the Sescurce Caonscrvation and Recovery
At ("‘CRA), a3 m&i' 44 u.éovo ‘£%1 etﬁ

tn aocorlance with TPA's autherity, ar inspection was performed on or

wout sebraacy 14, 193€, at this facility by a duly asthorised regresen-
htive of YPA pursuant tc Cection 3007 RCRA, The above referented
ingoecting revealedl that your facility was using a rstention baain for
aeracion of hazardous waste,

Section 2007 of RCPFA, 42 T.5.7. 6337, also allowa EPA to reguest certain
information from parties who nhandle or have harniles hazardous wastes.
Morscant to the rrovisions cf this Jection, we herebv require that you
vroviaa the information detailed in Attachoant I. Your reply sust be
~omletad and signed by a r2sponsible official of your cospany and must
e returned: dthtn 30 calendar days of the ijate of your receipt of this
lerter.

Your rwh the reruest ir Mtachrent T enould te mailed to the
following adiceeseess

Samael T, Taekwo, "nvironmental Tagineer
SoliZ Waste Sranch

Alr & Waste Hanzqament Nivision

UsS. Frvironmental Protection Agency
Recion 1

75 Tederal Flaza, Room 1005

New Yorw, lew York 10273
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sdenard v, thaber, THi

teprits \mnietravicd "eanch

JeSe Srwirzemwental Srotaction Agancy
vejion II

2§ Fedoral Plaza, Roam 432

‘v York, r=w Yorz 10278

vaar Tailure to respond to this letter truthfully and accurately within
the time orovided, may subject you to an enforcement actionm under Section
3957 uf RCRA, 42 M.5.C. §6920. Such enforcement action may include tha
assesament of substantial penalties of up to $25,000 oer day for continued
soncomal iance, This information request meets the requirements of the
Parerderk Reduction Act of 1960, 44 1.8.C. 53501 et seq,

Jou may, if vou go desirs, assert a business confidentiality claim cover-
iy a1l or vart of the information herein recuested, The clain may be
asserted by olacing on (or attaching to) the information, at the tize it
is sumitted, a cover shect, stauwped or typed legend, or other suitable

form of notice enploying language such as “trade gscret,” or "proprietary,”

or "camgany confidential,” Tnforaation covered bv such a claim will be
Aisciosed by EPA only to <he oxtant and by means of procedures set forth
in 40 7P part 2. If no such claim accaoupanies the infonsation when it is
receivel by €PA, it may be made available to the rublic by EPA without
further notice to you.

1f you have any questions about this lettar, you may call Samcel I,
izeiwo, Of my staff, at (212) 264-6141.

Sinceraly yours,

fonrad Sixon
Cirector
pir & Vaste Managsmant Division

nclosuge

boc:  S. Ewekwo, 2AWM-SW
L. Livingston, 20PM-PA
C. Amos, 2K#SW
C. Casazza, 20RC-WTS
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ATTRCHMENT I

suanit wr followiny in accorcance with the orocelures set forth

A detpilad report oxcleining mast and present labcratorv 3ink waste
iisposal activities relative to the retention basin. This report
ahall also include a summary outlining what constituents were cis-
charzei 1nto tne tasin amd for what period of time these constit-
pents were discharged into the baain.

A detailed operating history of the retention basin. 7hias shall
include the day-to-day amounts of lab sink wastes claced in the
basin,

An =ngineering 4rawing of the retention Sasin. In addition, a
written summary of the Jesign amd operating parameters shall
accompany this drawing.

3 Jetailed map showing the facility and the area 1,000 fest around
the yroperty line. The scale of the map shall be such that one
inch may not equal more than 200 feet. In zddition to showing
the location of the retention basin, the map must indicate each
existing and former solid waste management unit,

A plot plan showing the retention besin area and proposed soil
boring locations for soil samnling, if required in the future.

A hydrogeologic report for the facility area if available,

A plot plan showiny locations and derths of any axisting wells
in the facility area. '

All internal memoranda and outsice correspondence regarding the
retantion basin. .

m of soil ans sediment samole analyses done at the factlity
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1pctructions

r rasponiing thiz “emest 0T Informatinn, the following ingtractiont
snall aopplyt
axie individually ¥O each question.

with the number of the Juestion to shich it is

aidressed. »
3, In angwering each cuestion jlentify 211 contr tbuting sources of
information.

. N TN .
- :
| | L

A, "Anm3" 28 well as wor® shall be construe’ 2
conjuntively as neceasary to pring within’
quastions any information which might

outside their score.

5, 1f you are unable to answer a question in &
manner or if you are unable to orcvide any of the information of
Jocuments requested, indicate the reagon for your inability to do

g0, If you have reason '
be arle grovide a mor
able to prowide

quastion or who Ty be
that person's name, address and phone

5, where a 1ist of oertinent gecords and {s requested, you

nay sumit 2 copy of the actual document OF Jocuments in lieu of
the requested list.
n docuwent produced in response to this request for Informa
jcate on the document, of in sane other reasonable manner,

ion to which it respords.

ja deleted fram 2 docunent produced in

mformation, states

rmon'!&mtms

3. 1f anything
Raqgast for

l..t.be geason for the Agletion, and

be the gubject matter of the deletion.
a, Where ents are eruestec but are not available, state the
{lability. Souwever, to the best of your ability

reason for their unaval
jdentify any such document py stating its author, Jate. subject
matter, o of pages, and any recipients.
crovide a precise answer o a guestion, you may
‘ gtate the reason why You

EE .
‘n
;?;_
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Diamond Shamrock .

Chemicals Company ’ISSS JUL | (4] I 50 Tecnnicai Center

- RIS RikiisTRay
June 27, 1986 BRANCH N

Mr. R. A. Baker, Chief

Permits Administration Branch

U.S. ENVIRONMENTAL PROTECTION AGENCY
Region II

26 Federal Plaza - Room 432

New York, New York 10278

Dear Mr. Baker:

Response to RCRA Information Request (5/28/86)
Morristown, N.J. Facility Inspection (2/14/86)
Diamond Shamrock Chemicals Company

EPA__I.D. No. NJD052449022

As required in the above-referenced information
request, we submit the attached response. 1In brief,
we do not dispose of hazardous waste using the lab
sink washwater collection system. Also, the aeration
system in the lab sink washwater sump was likely

never operated, and certainly not within the past ten
years.

If you have any questions, please telephone me
directly at 216-357-3671.

Sincere

d
| |
L7l ey te =

Paul J. Dugas

Sr. Environmental Engineer

cor

Diamond Shamrock Chemicals Company A Subsidiary of Diamond Shamrock
P.O. Box 191, Painesville, Ohio 44077 Phone: 216 357-3800
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RESPONSE FPOR ATTACHMENT I TO U.S. EPA - 5/28/86 LETTER

To our knowledge, hazardous waste was not and is not
discharged to the lab sink washwater collection system. Lab
chemical wastes are collected separately in each lab and
eventually disposed using RCRA approved procedures. Only
glassware washwater is disposed through the lab sinks. This
procedure has been used throughout the life of the lab
facilities, since 1971, and continues in effect today.

The lab sink washwater sump was installed as part of the
original Process Chemicals Division's Headquarters/Lab
building sewer system which was completed in 1971. As a
safeguard, the lab sink sewer system was separated from the
rest of the building sanitary sewer system. As an additional
safeguard, a collection sump was installed at the end of the
lab sink sewer system. A basic aeration unit was originally
installed in this sump to allow some degree of pretreatment
should it ever be needed. Although our records are incom-
Plete, we don't believe the aeration unit was ever operated,
and certainly not during the last ten years.

See Item No. 1 for lab sink washwater sump operating data and
history. Our records do not show how much of the total
facility wastewater discharge comes from the sanitary
wastewater system and how much from the lab sink washwater
system. Based on a sketch dated 12/30/74 (attached), a flow-
rate of about 2 gallons per minute was estimated early in the
lab sink washwater system's life. The facility operation is
about 10 hours/day, 5 days/week, 52 weeks/year, for water
discharge estimation purposes. The total facility discharge,
including lab sink washwater and sanitary wastewater combined
has been measured at 7,690 gallons per day.

Two drawings are attached. One sketch, dated 12/30/74, shows
the general plan and cross-section. Drawing 1335-11-D-B-1M
shows the lab sink wastewater sump in relation to the sanitary
sewer system and rainfall runoff system. ’

See attached maps/drawings.

See attached maps for location of the lab sink washwater sump.
No soil borings are needed.

No hydrogeologic report for the area is available.

There are no wells on our property. None are known in our
vicinity.

Correspondence concerning the lab sink washwater sump is
attached.

Included in the correspondence attached in Item No. 8 is an
analysis of the wastewater accumulated in the lab sink
washwater sump. This sample contained a large amount of
algae, decomposing leaves, etc.
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Diamond Sharmrock

Interoftfice Correspondence

To: Frank Gunzel - Morr1stown
From:  Hadley Bedbury - Environmental and Safety Serv1ces (Pasadena)
Date: August 28, 1984 -

Subject: 01d_Lab Retention Tank

On August 24, I spoke with Allen Herbert of the Township of Morris about
future requirements for our wastewater discharge. He advised us that their
Pretreatment Standards have not been finalized. His quick review of the
data which we had previously submitted, indicted that we are close to the
proposal limits for BOD and some trace metals such as copper. He indicated
that these requirements should be finalized by March 1, 1985.

It is not certain whether we could require treatment on the entire discharge
or on the non-sanitary stream flowing through this tank. We should defer
closure on this tank until we have been advised of any new treatment or
monitoring requirements.

I will keep you advised on this subject.

Hadley Bedbury
HB/sd

D 11¢
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Diamond Shamrock

Interoffice Correspondence

To: Larry Smith - Pasadena

From: - Hadley Bedbury - Environmental and Safety Services (Pasadena)

Date: November 14, 1985

Subject: Morristown Wastewater oreo

Enclosed is a completed waste characterization for Morristown's wastewater
sump. This material is considered non-hazardous by New Jersey and EPA.

New Jersey does not allow any liquids into its landfills. I would consider
wastewater treatment operations such as SCA - Newark, DuPont, Chem-Clear or
Enviro-rite. '

Hadley Bedbury
HMB/mp
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lmoumu OF INFORMATION IN PARTS A AND B

1 cortify | am an employee of Dismond Shamrack snd have been authorized to sign this esrtification. | heve resd and fellowsd:
l the irswuctions provided and have reviewsd the snswen end deta entared sbiows.  The information and srewens in Parss A and B
| mnm'luneu“-mhmdm.Nano,m-\deor,Mthhhmdnoyk_m.op,

Information and belief. Ansiyticsl dats known by me i my possession has been entered. | uncderstand this information will
I b» utilized by othen in determining safe and lawiu! methods of hendling. TEnIEOAINg, Moring, tresting snd/or dispasing o

o v
I-Ohm S Sonowre ___ )
“Tide: _ Oete:

_ Reviewed by Environmentas! Services: .

' ‘qmmnamewwﬁm‘btho-ybmmmmum

' CONFIDENTIALITY

The contractor understands that the information conatined hersin must not be disclosed to third parties,
excapt as required by lsw or regulation, without prior writtan consent of Dismond Shamrock since
disclosure could lead to discovery of certain product compositions, injuring Diamond Shamrock’s i
competitive advantage over certain competing producers.  This information is to be used solely in

Tite
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NiA INDUSTRIAL
| CORROSION NJDEP Certified Drinking Water/
‘ l ‘ MANAGEMENT Wastevater Labouto:‘y ID 14116
[L"JV 1] INcorpoRATED o |
REPORT DATE: Jply 12. 1985

1152 ROUTE 10. RANDOLPH. NEW JERSEY 07869 201.584.0330
LAB #__42993-G of AG

CLIENT: DIAMOND SHAMROCK CORP.

SAMPLE SOURCE: SEDIMENT SAMPLE COLLECTION BASIN

SAMPLE DATE: 6/20/85 SAMPLED BY: ICM-RK AT LAB DATE: 6/20/85

LABORATORY ANALYSIS

REPORT
?atameter Result
TOC : - ———eme——ce—e—s 3500
Total Phenol 3.14

All results reported in mg/l (ppm).

We :thank you for this opportunity to serve you. If you have any questions,
please do not hesitate to call.

INDUSTRIAL CORROSION MANAGEMENT, INC.

Edwin Tichenor
ET/jmg Vice President
encl.
LT=Less Than
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r'] INDUSTRIAL
¢ " | . CORROSION State Certified Drinking Water/Wastewater Laboratory 1D £ 14116
l- l MANAGEMENT |
L4 1 11 INCORPORATED REPORT DATE: July 12, 1985
24 ROUTE 10 RARDOL M. NEW JERSEY 07869 201-584 0IXC }
LAB # 42993 A of AG
. SAMPLE SOURCE:_DIAMOND SHAMROCK CORP. | SAMPLE 1D: SEDIMENT SAMPLE COLLECTION BASIN
SAMPLE DATE:_6/20/85 ' TAKEN BY: ICM-RK AT LAB DATE: _ 6/20/85

EP TOXICITY TEST
Leachate Analysis_(CFR_Vol. U5, No._98)

PARAMETERS TESTED TEST RESULT - MAX IMUM PERMISSIBLE
Inorganic Chemicals by AA- - __as mg/} o Loncentration a5 mg
ArSenic =eeececcoocoie e LT 0.005 5.0
BArium  emeeeeeemeeoeco oo eeeeeoee 0. 602 | 100.0
Cadmium ---c-ccccccccccccnccnaaaa. seeescmcceccccee- LT 0.006 1.0 .
Chromium  ====ccococc oo oo oo el LT 0.015 5.0
Lead ~ocmoooecm e LT 0.267 5.0
Mercury =esmccccccccccccmmcccccccc e aaen LT 0.025 0.2 )
Selenlum ---~-ceccecccccccccacc e, ~meeceno-- LT 0.005 1.0
SIIVer  mememeeem e LT 0.035 5.0

/////////////////////////////////////////7////////////////I///////////////////////////////////////////////////////////

ANALYS1S PERFORMED ON SOLID SAMPLE pH (units)-—-=cc—uue __6.28
Total Cyanide ~--=-=-=c=cuc R 0,067 Flash Point =~-—-=-~=- GT 96°C_ Boiled € yo°C
su‘f‘de (.s s) ______________________ _ ............... 4.10 (Pensky-uarten CIOGed

Cup Method)
LT=lLess than GT=Greater Than

Solid sample results reported in mg/kg wet weight basis.
INDUSTRIAL CORROSION MANAGEMENT, INC.

Epwin Tichenor, Vice President
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Chemicats Company

Interoffice Correspondence

To: Hadley Bedbury at Pasadena
From: Jim Bayone at Morristown
Date: pecember 6, 1985

' Subject: Pit analysis
The Petroleum Hydrocarbon Analysis you requested is attached.

Three companies have called in response to a letter from Larry Smith
for a quote to remove contents of this pit.

On the basis of this analysis and previous analyis, do you consider
contents hazardous or non-hazardous? If non-hazardous, can pit
simply beé closed with clean fill (i.e. dirt) instead of being
pumped out?

JB:bt

&cc F. Gu‘e‘n»zel\';
_—_———"/

D 18



NJDEP Certified Drinking Water/

. rw ' INDUSTRIAL . Wastewater Laboratory 1D #14116
| Lh Y '

CORROSION

MANAGEMENT

INCORPORATED | REPORT DATE: November 27, 1985
1152 ROUTE 10, RANDOLPH, NEW JERSEY 07869 201.584-0330 LAB # 49167 )

CLIENT: __DIAMOND SHAMROCK

SAMPLE SOURCE: _Pie

SAMPLE DATE: 11/19/85 SAMPLED BY:_ ICM-R. Rellner AT LAB DATE: 11/19/85

Parameter Result

**Petroleum Hydrocarbon =======-=-e=----== 170 000 mg/kg dwb

Moisture (percentage) ======<cece-- === 89.5 %

Results are reported in mg/kg dry weight basis, unless otherwise stated.

We thank you for this opportunity to serve you. {f you have any questions,
please do not hesitate to call.

Very truly yours,
INDUSTRIAL CORROSION MANAGEMENT, INC.

>/ )
Rfchard S. Vetife
President

: R§L: -p
LT=Less Than ' -
dwb=Dry Weight Basis

##*This test employs analytical methodology which can give false positive readings. Simply
stated, this test is measuring the Carbon<Hydrogen linkage in organic molecules. While
Petroleum Hydrocarbons most certainly possess this link, a number of organic molecules
(Humus, Lignin etc.) not considered petroleum based, also possess it as well. Therefore,
in order to more correctly confirm a high reading, it is suggested that a GC run be
additiondlly performed. o .

The above Total Petroleum Bydrocarbon concentration may not represent true Petroleur
Hydrocarbon value as indicated by an interferance at 1745 ca-l, '

s
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TERTIFIED MAIL #P 646 687 270
Return Receipt Requested

00

Diamond Shamrock R P
Chemicals Company , , - M:nz

Auveust 15, 1906

ro T.A. 8aker

Chief

Permits Administration Branch
U.5. FPA - Regfon TIT

76 Federal Plaza - Poom %4232
‘ow York, New York 10278

REFERENCE: Additional response to PCRA information request (5/28/86)
Morristown, New Jersey Facility Inspection (2/14/86)
Diamond Shamrack-Chemicals Cowpany
EPA ID No. (NI

Tear 'r. laker:

“r. fzekwo, !U.S, FPA, Regior II, correctly pointed out in our
talepbhone coversation August 13th that the two documents provided
curine the inspection indicate that tre lanr sink waste water aesration
svstem was protatly used from 1971 tc early 1975. PRased on this, 1
must revise the previous statement i{n my June 27, 1926 letter that we
éidn“t helieve this system-was ever onerated. Thes2 documents
support the second part of mv statement however, that the aeration
system was certainly not used Juring the last ten years. These
documents indicate that the system was shut down some time in early
1975. These documents are: ’

1) DSCC 1/3/75 interoffice memo frcm £.C. Cordon to C.W. Lighthipe
2) DSCC 1/21/75 letter from S.C. Gordon to R. Fanghart,
Superintendent, lorris Township Sewage Treatment Plants

I apolngize for not having this information earlier. I had checked
with current engineering and tuildirg service personnel, nefther of
whom was ir that area ot responsibility in the earlv 1970°s. Their
combired experience in Morristown covered only the last ten years. I
2lso had our environmental files reviewed (S.C. Gordon was a member
of that aroup tut {3 no longer with Diamond Shamrock) and reither
these documents not any other relevant records from that time were
found., A long-term employee, nnt presently in building services,
managed to locited these two documents In socme of bis old files.

- Diamond Shamrock Chemicals Company -~ S.os:ciary o Diamera Snarrack

Procass Chemicais Diasan 2300 o na L 0 r ON AR Mreeer g Nagy sorzay DT3RN. 1A Phpsns e

Process Chemicals Division
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Page Two
Hr. Baker

 Avgust 15, 1986

Arair, T apclogize for anv irconvenience mv rot havire this
information to nrovide may nave caused. [ trust this explanation
will resolve rhe matter tc vour satiefaction. If vou have any
questions, please call me at {701) 267-1000, extensiop 553,

Sincerely ., —,

)

f

K
[

ol f,a,é/ﬂ/
2T, ?4335 '

Sr. Frveironmental Freinear
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TINUED FROM THE FRON

' .
Y Lo v l
[ T=gn . PRI -

U lspecify) . e T (specify) .
- v . 712 89 9 CHEMICALS AND CHEMICAL, FREFPARA-
84,3 SURFACE ACTIVE AGENTS She*———I'TONS, NOT ELSEWHERE CLASSIFTED
RSFRE By s '_ '*Fﬁ:.‘? TR e L e ,.~ﬁ-‘.f',“-:{':‘r";';:._:-_;j_‘i:‘-’f},’.j"i;‘i?.";,-—v':':"‘ ,"_D.’?OUR?n::::‘;,_?_&iW";-“Qfm L
= Jfspecify) . N : el U T T Trspecify)
q 28 6 INDUSTRIAL ORGANIC.CHEMICALS, 12821
——+—+- NOT EL.SEWHERE CLASSIFIED. ~1=—=.~ PLASTIC MATERIALS AND RESINS

111:OPERATOR INFORMATI

. '.i-';,"u - A. NAME S . 12'the name tieted in
crTllvlrsl—?*ltrlIlltlllllllllllITIIIIIIII 1Tom Vili-A ateo thy
= o owner? s S st
DILA‘MAOND‘S‘H‘A.M‘ILO‘CK CO%P‘OARA‘T‘I“N e YES-{..N'Q;
M TRIIREE Y S i N SRR o et - : : - S - ] ‘$® LEASED-:i%
‘G SFATOS OR'OPRIATORYEitter the appropriate letter into the answer dox; if “Other”, specify.) O. PHONE (orea code & no.) .- . 5%
: )%M'm{aﬂlumn federai or srate) (specify) P N PR B
SO wOTHER lipeetfy); - - -~ P 42 1 4117 4 5({2 0 0 O}~
BEat Shea it i A e . s ] [T e
T R AT RO 4 L YW STREET ORP.0. BOX . o R T N
LLJNEL L S B B B AN S B BN S S S B B B S B eume mn s s e o o IR
pl7 NORTH HARWOOD STREET -
b R e e " e - T FEEA - e .
CETCFLCGITY OR TOWNS~ -+ 7 - .. - |G.STATH H. ZIP CcODE [Ix. INDIAN LAND
L L L L L B B B B . "c o  1|'sthe facility located on Indian lands? --;.:;.:
TX 752 04" A 3
— s T T Edves BiNont e
s L YR e SIS Lo reem ey ancler e e T S L o ] ¥
EXISTING ENVIRONMENTAL PERMITS
7N APORS (Discharges to-Surfece- Water pacis-s- a2 0. PSO (Air Emissions from Proposed-Sourcesy - | -
¥ 7 LA A SN RN S B G s e ¢ T3] T T T T T T T T 717 .
P ‘_ .-t:‘.‘ i e el TR AT } (X3 E ] A» - 3 e t
;I@&T:.&QIQMMdecﬂonm{M)ﬁmA AL OTHER (BPeClfy)Tbiss S0 i PRED T e o Ll TR
e [ 1 1 1] ] L) LI | ] L{ ] 1 ‘l <] v ¢ i 1 L 1 1 T |1 L) 1] ¥ 1§ i (J’Pfdf)’
i g9l 4125337 N.J. D.E.P. PLANT
- P T e e — A I.D. NUMBER
C..RCRA (Hazardous Wastesp:> oo s €. OTHER (speclfy )< e i e
1 1 | l’ 1 1 T 1 1 L] 1 1 [ K3 [ T 1 T 1 ¥ 1] 1 1 ] 1 L. | (sp'ecify/
e A 4 4 e 4 A ﬂ.{ Y 5y e A A e e 3 A A
t ]

At Diamond Shamrock's Process Chemicals Division headquarters in Morris Township, some 260

ople are employed in a variety of research and administrative tasks. These operations include
marketing,sales, technical service, customer service, research and development, commercial dev-

opment, laboratory product testing, purchasing, data processing and accounting functions.

The Division's products are designed to solve customer manufacturing and process problems
and to upgrade customer products. Among these products inventoried in sample sizes at Morris-
pwn are: dispersants, surfactants, defoamers, lubricants, antistatic agents, emulsifiers,

ickeners, biocides, epoxy hardeners, latex stabilizers, coating additives, tackifiers, level-
ing agents, dye fixatives, after-clearing agents, spin finishes, antimigps
ies, flocculants, wet strength resins, wax sizes and many more.
i These products are sold into a variety of markets including paper, te

ncrete, oil drilling, agriculture, cosmetics, plastics, rubber, adhesives
CHE CERTIFICATION (e instructions)
undee penakty. of law that | have personally examined and am familisr with the information submitted in this spplication and sl -
1%% and. that;: based- an:my' inquiry: of those persons immediately responsible for obtaining the information contained in the -
lcation; | believe that the information is true,

ca 1elieve that o mat, accurate and complete. | am aware that there are significant penalties for submitting
false information; inctuding the possibility of fine and imprisonment, .

AME & GFFICTAL TITLE [rype or print)
NNETH P. MITCHELL
GENERAL MANAGER

B SIGNATURE

C. DATE SIGNED

/1173 /Po o
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"FORM-I - : s : B RONMENTAL PROTECTION AGENCY - . EP/ ). NUM
3" SEPA;: HaZrRBOSWASTE FERMIT APPLICATION. ..~ [ FPASD: N IER .
[ & & Consolidated Perrnhits Program
1 rcr e _(This information is required under Section 3005 of RCRA.) FiNlJipiolS|2]ajal9l0l2]2[5]1
FOR OFFICIAL USE ONLY_ B ]
JRF P AT ION[DATE RECEIVED|. COMMENTS - Co

-

£3) S

o
24

L. FIRST OR REVISED APPLICATION

EPA 1.D. Number in Itern | above.

Place an * X" in the apprépriate box in A or 8 below (mark one box on!
revised application. If this is your first application and you aiready kno:

y) to indicate whether this is the first application you are submitting for your facility or a
w your facility’s EPA 1.D. Number, or if this is a revised application, enter your facility’s

A. FIRST APPL_I&:A'TION (place an ‘X' below and provida the appropriate date)

(J1. FaciLITY Has INTERIM STATUS
72

III. PROCESSES — CQDES’ ANB liESIGN CAPACITIES

A. PROCESS CODE = Enter the code from the list of process codes below that best
entering codes. If more lines are needed, enter the code(s) in the space provided. )
describe the process (including it désign capacity) in she space provided on the form (/tem 1/1-C).

B. PROCESS DESIGN CAPACITY - For

1. AMOUNT — Enter the amount.

2. UNIT OF MEASURE — For each amount entered in col
measure used. Only the units of measure that are tisted

Ifa

each code entered in column A enter the capacity of the process.

K]1. eXISTING FACILITY (See instructions for definition of “existing" facility. [(J2.NEW FACILITY (Complete item belois.)
70 Caomplete item below.) i FOR NEW FACILITIES,
3 Yo, [T Say_] FOR EXISTING FACILITIES, PROVIDE THE DATE (yr., mo., & day) TH o oYY ?y’;?;zgam%:'::k
S , OR THE DATE CONSTHRUCTION COMMENCED I l l TION BEGAN OR IS
21 0) | 111])|.2] 4] (use the Boxes to" 0 ‘ EXPECTED TO BEGIN
13 73 14 73 1s i 2 ST 13 I4 23 18 rr 18 -
B. REVISED APPLICATION (place an "X below and complete Item I above)

[J2. FaciLITY HAS A RCRA PERMIT

1y

describes each process to be used at the facility. Ten lines are provided for
process will be used that is not included in the list of codes below,.then

umn B{1), enter the code from the list of unit measure codes below that describes the unit of
below shouid be used..

PRO- APPROPRJATE UNITS OF PRO- APPROPRIATE UNITS OF
) CESS MEASURE FOR PROCESS C CESS MEASURE FOR PROCESS
PROCESS cQ PRQCESS CODE DESIGN CAPACITY
Storage: ) Treatment: T
CONTALD drum, etc.) ..S01__GALLONS OR LITERS TANK TO! GALLONS PER DAY OR
TA - ALLONS OR LITERS ) LITERS PER DAY
WASTE PILE S03 CUBIC YARDS OR SURFACE IMPOUNDMENT T02 GALLONS PER DAY OR
; ) CUBIC METERS ) LITERS PER DAY
SURFACE IMPOUNDMENT S04 GALLONS OR LITERS INCINERATOR TO3 TONS PER HOUR OR
METRIC TONS PER HOUR;
Disposal: GALLQNS P UR OR
INJECTION WELL D79 GALLONS OR LITERS ) LITERS PER HOUR
LANDPILL D80 ACRE-FEET (the valume that QTHER (Use for physical, chemical, T048 GALLONS PER DAY OR
would cover one acre to a therrmal or blological treatment LITERS PER DAY
depth of one foot) OR processes not occurring in tanks,
: HECTARE-METER ; surface impoundments or inciner-
LAND APPLICATION D8t ACRES OR HECTARES ators. Describe the processes in
OCEAN DISPOSAL D82 GALLONS PER DAY OR the space provided; Item III-C.)
LITERS PER DAY
SURFACE IMPOUNDMENT D83 GALLONS OR LITERS
UNIT OF UNIT OF UNIT OF
i - MEASURE ] MEASURE MEASURE
UNIT OF MEASURE CODE. _ UNIT OF MEASURE CODE UNIT OF MEASURE CODE
l GALLONS. . . .. .. ... . ... .G LITERSPERDAY . . ... .....:..V ACRE-FEET. .. ........ PV N
TLATERS ;5\ o oo i e TONSPERHOUR . .. .......... o HECTARE-METER. . ........... F
CUBICYARDS . .. ... ...,...... Y METRIC TONSPERHOUR. ... .. .. w ACRES. . . . . i it in i tenennn 8
CUBICMETERS . .. .......,... c GALLONSPERHOUR .., ........ E HECTARES . . . . . .....00.00... Q
GALLONSPERDAY . ... ....... u LITERSPERHOUR. . .. ........ H i
EXAMPLE FOR COMPLETING ITEM (Il (shown in ting numbars X-1 and X-2 below): A facility has two storage tanks, one tank can hold 200 gailons and the
othgr can hoid 400 gallons. The facility also has an incinerator that can burn up to 20 galions per hour.
[ s ] i Jal © \
_DUP 1\\\\\\\\\\\\\\\\\\\\\\\
— 13]18 J134 . -
x B. PROCESS DESIGN CAPACITY B. PROCESS DESIGN CAPACITY -
u A.PRO- - FOR: 5 A.‘PlRO FOR
CESS 2. UNIT : CESS 2. UNIT
a| : _ ] S TIOFFICIAL} o |OFFICIAL
W] CODE OF MEA- CODE OF MEA
~z-§ (from list L 1 uSE YW from tiat 1. AMOUNT e OL:‘SEY
- : ONL £33 te
53| above) fenter 53| above) Code)
’ ll_l- = u‘ 1 — 17 0 L 2% - 12 18 - taf1e - 27 F1] 29 - 32
X-18]0|2 600 G 5
T|0|3 20 E 6
sjof1 5,5000 Q0 G 7
8
3 9
4 10
16 tal1e 7 29 29 )k .16 - 181ty 27 28 29 12

l EPA Form 3510-3 (6-80)
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—

CONTINUE ON REVERSE




Sontinued from the front,

PROCESSES (conunued)
T

V. DESCRIPTION OF HAZARDOUS WASTES

H y “ 7 irdous waste you wiil handle. If you
handle hazardous wastes which are not listed in 40 CFR, Subpart D, enter the four—dugnt number(sl from 40 CFR, Subpart C that describes the characteris-
tics and/or the toxic contaminants of those hazardous wastes

ESTIMATED ANNUAL QUANTITY — For each listed wasts entéred in column A estimate the quantity of that waste that will be handled on an annual
basis:. For each characteristic or toxic contaminant entered in column A estimate the total annuai quantity of all the non—listed waste(s) that will be handled
which possess that characteristic or contaminant.

UNIT OF MEASURE ~ For each quantity entered in column 8 enter the unit of measure code. Units of measure which must be used and the appropriate
codes-are:

POUNDS., . . . . . . .t ittt v o v e oo P KILOGRAMS . . .. . ... . i it e eat v ennnoen K
TONS. . . .. L e e e e e e e e e kg METRIC TONS . . . . ... .. 4t ittt L]

If facility records use any other unit of measure for quantity, the units of measure must be converted into one of the required units of measure taking into
account the appropriate density or specific gravity of the waste.

PROCESSES
. PROCESS CQODES:
For listed hazardous waste: For each listed hazardous waste entered in column A select the codefs/) from the list of process codes contained in Item 111
to indicate how the waste will be stored, treated, and/or disposed of at the faciiity.
For non—iisted hazardous wastes: For each characteristic or toxic contaminant entered in column A, select the codefs) from the list of process codes
contained in Item (1 to indicate all the processes that wiil be used to store, treat, and/or dispose of all the non—listed hazardous wastes that possess
that characteristic or toxic contaminant. )
Note: Four spaces are provided for entering process codes. If more are needed: (1) Enter the first three as described above; (2) Enter “000” in the
extreme right box of Item 1V-D(1); and (3) Enter in the space provided on page 4, the line number and the additional codef(s/.

2. PROCESS DESCRIPTION: If a code is not listed for a process that will be used, describe the process in the space provided on the form.

NOTE: HAZARDOUS WASTES DESCRIBED BY MORE THAN ONE EPA HAZARDOUS WASTE NUMBER — Hazardous wastes that can be described by
more than orie EPA Hazardous Waste Number shall be described on the form as follows:
1. Select one of the EPA Hazardous Waste Numbers and eriter it in column A. On the same line compiete columns B,C, and D by estimating the total annuat
quantity of the waste and describing ail the processas to be used to. treat,.store, and/or dispose of the waste,
2. In column A of the next line enter the other EPA Hazardous Wasteé Nurnber that can beé used to describe the waste. in column D(2) on that line enter
“included with above” and make no other entries on that line,
3. Repeat step 2 for each other EPA Hazardous Waste Number that can be used to describe the hazardous waste.

XAMPLE FOR COMPLETING ITEM 1V (shown in line numbers X-1, X-2, X-3, and X-4 below) — A facility wiil treat and dispose of an estimated 900 pouinds

r year of chrome shavings from leather tanning and finishing operation. In addition, the facility will treat and dispose of three non—listed wastes. Two wastes
are corrosive only and there will be an estirated 200 pounds par year of each waste. The other waste is corrosive and ignitable and there will be an estimated
100 pounds per year of that. waste. Treatment will be in an incinerator and disposal will be in a landfill.

A. EPA C.UNIT ) D. PROCESSES
. {HAZARD.| B, ESTIMATED ANNUAL |OF MEA- -
IZ0 WASTENO! QUANTITY OF WASTE SURE 1. PROCESS CODES 2. PROCESS DESCRIPTION
4 & |(entercode) | (c";";ee; (enter) (if a code is not entered in D(1))
= = — T 1 T 1 T 7 T
K{0|514 900 Pl \T 0 3\DS8 0
i IR T T T T
X-21D{0)012 400 P T 03\DS8O0
v - - T T 1 4 T 1
-31D10(01! 100 P T 0 3\DS8O0 |
- ] i T 14 1 t 1 T 1 T T
X-41Dj0j0 _] | included with above
I

PA Form 3570.3 (6-80) PAGE 2 OF 5 CONTINUE ON PAGE 3
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Continued from page 2.

|~ors.- Photocopy this pege before completir.  » “dve more than 26 wastes to list. B . J Form Approved OMB8 No, 158-S80004
 EPA 1.D. NUMBER (énter from page 1) " \ \ FOR OPPICIAL USE ONLY - \
'\_'-NJE.)O_S_7274149022“=1 \ '\_NL DUP = ; DUP
V]2, - = - == — 1314 |18 (R s ] D M ¥ S T |
l 1V. DESCRIPTION OF HAZARDOUS WASTES (continued)
A. EPA - | e.umir o D. PROCESSES -
W |HAZARD.| B. ESTIMATED ANNUAL |[OF MEA-
Z0 WASTENG| QUANTITY OF WASTE ?,",’,Zﬁ 1. PROCESS CODES .2. PROCESS DESCRIPTION
aZ | (enter code) code)’ (enter) (if a code Is not entered in D(1))
== 3 o FTENTEN - FTY 27 - 29 ay - 28 [27 - ‘20 T27 - 25
ol ! [ujojol2] 2,000000 Pl lsoy L1
2 |uloloj7 45000 Pl [sO1 '
t T T T | ¥ T T
3 |ulofols 45000 Pl [SO1
s T T T T T ¥ ¥ ¥
4 luof3l1 20000 Pl [so1
LI T T T T T
5 {ujols|2 50006 Pl {so1
) 7 T 1 T T L
6 {ul1f4|o 5000 o Pl IS0l
T T T 1 T T T
7 |vu1sf4 500 0 Pl [so1l
T 7 T T T
8 |uj1l 5|9 2500 OO Pl [so1
7 L T LI T 7
9 juf1el1 25000 Pl fsol
- : ) T T T L] T ¥ T T
u 1 6[5 2500 O o Pl [sO1
— T 7 T T T T
Ul 1 8| g 100C Qo0 Pl {so1l
- i T T T T 3 T
u 2l 2|0 250 Qo C Pl |sO1
= - - T ™ L ™
Ul 2] 3| 9 200 Qo o P S0l
1l T 1 T T ¥ 1] T
Ddoil 10,400 QCO Pl {SO1
T 1 T T T
0aqga INCLUDED WITH ABOVE
T 1 T 1 ™ T T -
Ooqaqg 7 INCLUDED WITH ABOVE
— - ; I 1 1 I L L ¥ I
0dag 4,000%0 06 P |Sso
T T T T 1 T T T
18
v 0dd2a 5,4000C0 B |S 0l
T ¥ 1 T I i ¥ 14
s O0gagd INCLUDED WITH ABOVE
’ ) T 7 T 7T T 1 T T 7
20 450 0 OO B |s o1l
- H 1 | T 1 T T 1
21
T T7 T 1 T T
| I T 7T T 1 T 1
T T T T 1 ¥ i T
T T T T L
T 1 i ¥ I I T
— Z)HVA-»- 20427 = h¥] 27 - 29 27. ~ 29 {27 J 27 - 29
PA Form 3510-3 (6-80) ) CONTINUE ON REVERSE
i PAGE 3 OF 5
fenter “'A™, “"B", “'C", etc. behind the "'3"* to identify photocopied pages)




Cofitinued from the-front.

. DESCRIPTION OF HAZARDOUS WAS1 ;
USE THIS SPACE TO LIST ADDITIONAL PRUCESS CODES FROM ITEM D(1) ON PAGE 3.

THIS IS A RESEARCH FACILITY WHERE CHEMICALS OF ALL TYPES ARE USED IN SYNTHESIS. WE
ARE AWARE OF THE PRESENCE OF SMALL QUANTITIES OF THE FOLLOWING CHEMICALS (LISTED IN
40 CFR 261.33(e) & (f)] ON OUR LAB SHELVES. THEY COULD REASONABLY BE EXPECTED TO BE
OFFERED PER SE FOR DISPOSAL AS HAZARDOUS WASTE AT SOME FUTURE POINT IN TIME.

POS3 U044 U123 U219
P10O U054 Ul47 U223
Pl06 U080 Ul69 U226

U039 ula2 ul9é6 U228

EPA 1.D. NO. (enter from page 1) \ A FQ - ——
ii’ Jiplofsi2lalalofol2 |2 e F(O-SS’ EANTA
W FACILITY DRAWING
All existing facilities must include in the space provided on page 5 a scale drawing of the facility (see instructions for more detail). ATTACHED:
'PHOTOGRAPHS
|

existing facilities must include photographs (aerial or ground—/level) that clearly delineate all existing structures; existing storage,
treatment and disposal areas; and sites of future storage, tfeatinent or disposal areas (see instructions for more detail), ATTACHED .

iFACILlTY GEOGRAPHIC LOCATION

LATITUDE (dégrees, minutes, & seconds) LONGITUOE (degrees, minutes, & seconds) -

alo|l4|5{]|1 0o ol7lati3lo|lcigo

€3 &6 &7 68 e - % | .. . 7R~ KL 78 78 )

%FAC!LITY OWNER

2] A. If the facility owner is also the facility operator as listed in Section VIl on Form 1, “General Information’’, place an *X** in the box to the left and
i ; low.
skip to Section (X below RESEARCH BUILDING

. . o S . ' ving items: FACILITY LEASED TO AND
l B». 7|f ,the facility owner is not the facility operator as listed c'n, Sgctf?n Vit on Form 1, complete the follewing items: OPERATED BY:

| NAME OF FACILITY'S LEGAL OWNER 2. PHONE NO. (area code & no.)
§ DIAMOND SHAMROCK CORPORATION 2|14)7]4i5{d2]o|o]o
$ - L - - - 53 se d 38 k1] d LIN 3 - ILJ
7 3. STREET OR P.Q. BOX 4. CITY OR TOWN 5.ST. 6. ZIP CODE
717 NORTH HARWOOD STREET 'E;_ DALLAS o TX 71512101

OWNER CERTIFICATION .

I certify under penalty of law that | have personally examined and am familiar with the information submitted in this and all attached
rments, and that based on my inquiry of those individuals immediately responsible for obtaining the information, | believe that the .

m'it'ted information is true, accurate, and complete. | am aware that there are significant penalties for submitting false information,
fuding the possibility of fine and imprisonment.

C. DATE SIGNED

/1) 13/ Fo

A. NAME (print or type) l 8. SIGNATURE

¥
|
NNETH P. MITCHELL /{'//0 V. M i

ENERATI, MANAGER
grtify under penalty of law that | have personally examined and am familiar with the information submitted in this and all attached

X. OPERATOR CERTIFICATION

uments, and thag ba.;ed on my inquiry of those individuals immediately responsible for obtaining the information, | believe that the
_, m/{;ed mformayon Is true, accurate, and complete. | am aware that there are significant penalties for submitting faise information,
ncluding the passibility of fine and imprisonment.

AME i -ty
(print or type) 8. SIGNATURE C. ODOATE SIGNED

= - - - L
l Form 3510-3 (6-80) PAGE 4 OF 5 CONTINUE ON PAGE 5
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HENKEL CORPORAT'ON 300 Brookside Avenue, Ambler, PA 13002

ORGANIC PRODUCTS DIVISION (215) 628-1000
Telex: 6851092AMCHM UW

;

June 1, 1987

Mr. Ernest J. Kuhlwein, Jr.

State of New Jersey

Department of Environmental Protection
Division of Hazardous Waste Management
401 East State Street

CN 028

Trenton, NJ 08625

Dear Mr. Kuhlwein:
Re: Change of Ownership — Mmistovh Facility NJD 0525849022

Please find attached a revised Part A Form 1 and the Alternative
Information Statement, which reflect the change of the Morristown_fac,iﬁty
NJD 052449022, This submittal is in response to your letter of May 11,
1987, requesting this information.

Previous Owner of Record:
Oxy Process Chemicals, Inc.

P. O. Box 3020
Darien, CT 06820

Previous Operator of Record:
Oxy Process Chemicals, Inc.

350 Mt. Kemble Avenue
Morristown, NJ 07960

Present O T tor:
Henke! Process Chemicals, Inc.
350 Mt. Kemble Avenue, CN 1931
Morristown, NJ 07960

The person responsible for environmental affairs at the facility is:

Sandra Schillon, Laboratory Supervisor
(201) 267-1000

All other operations with respect to permitting requirements remain
unchanged.




. .
.

Mr. Kuhlwein
June 1, 1987
Page 2

As per my discussions with Mr, George Mejia, of your department, you
will be receiving verification of insurance coverage under separate cover.
Should you have any further questions, please contact me at (215) 628-1417,

Sincerely,

@%) A Sketly

Shelby, P.E.
Environmental Engineer

GJS:mg
Attachment
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It the label is

complete and correct, you need Nat compiete
items |, U, V, and VI (excepr VI8 which
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U 3

tions and for the legal authorizations under
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I At Henkel Process Chemicals, Inc., administrative and laboratory facilities, a number of
activities occur such as sales and marketing, technical service, research and development,
laboratory product testing, purchasing, data processing, and accounting. The products

l developed and tested are sold to a variety of markets including paper, textiles, paint,

coatings, concrete, oil drilling, agriculture, cosmetics, plastics, rubber, adhesives,
and tanning. .

li.'één'nncp:nqn Inrmsa-veam} bt - R S - e Lol e ‘
certify andermlty of law that ! have personally examined and anr familiar with the infarmation submitted in this app/icatioh and all
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pliqation, 1 befieve- thar the information is true, accurate and complete. | am aviai that thkre are significant penalties for submitting
ise information, including the possibility of fine and imprisonment.. | I;
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1
State of New Jersey
DEPARTMENT OF ENVIRONMENTAL PROTECTION
DIVISION OF WASTE MANAGEMENT
32 E. Hanover St., CN 028, Trenton, N.J. 08625
DR. MARWAN M. SADAT, PE. RICHARD C SALKIE PE
DIRECTOR ASSOCIATE DIRECTOR

Under the New Jersey Administrative Code, Title 7, Chapter 26,
Subchapter 12, Section 2(h)—-N.J.A.C. 7:26-12.2(h)—the information
required on this form must be submitted by any entity (individual,
partnership, corporaticn) applying for a permit to operate a hazardous
waste treatment, storage and/or disposal facility. This form and any
necessary supplemental pages must be submitted along with a letter of
intent at least ninety (90) days prior to formal permit application for
the establishment of a new facility. For existing facilities (as
defined by this Department), the form must be submitted ninety (90)

All items must be addressed; if your response to any section is
negative, so indicate by entering "none®. If additional space is
required for any section, append supplemental pages to this form and

Yallure 0 sumiic this Zoom with all required information will result
in a delay in orocessing and reviewing your application as, under
requlation, such procedwres may not commence until a camplete

New Jersey Is An Equal Opporwnity Employer

'
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ALTERNATIVE INFORMATICN STATEMENT

Name, address and identification of business concern seeking a permit:
350 Mt. Kemble Avenue

NAME Henkel Process Chemicals, Inc.ADDRESS Morristown, NJ 07960

NEW JERSEY STERN-TAX IDENTIFICATION NUMBER (if applicable) N/A

FEDERAL EMPLOYER IDENTIFICATION NUMBER (FEID) 95 4061821

0.0, 0,000,000 6000000 000 00.100 00 G S. AS0,0 e S P r E r

SECTION I1.a

Enter the names, addresses, positions, and 35ocial Security Account
Numbers (SSAN) of all officers, directors, or partners of the busi~
ness concern seeking a permit: -

Name Address Pasition | SSAN
Dieter H. Ambros Larchenweg 7, D-4010 Chairman 413-64-3754

Hilden, West Germany

Harald P. Wulff 1131 Springmont Cir. " Director 556-86-4111
Bryn Mawr, PA

Howard W. Gross 18 Reiner Place President 071-22-4104
Englewood Cliffs, NJ

if additional pages are appended, indicate page numbers here 3

A O T O T S P T S O T P r e S ST
A A, 2020, S, 010 0 2S00 A 0 0 S O S P S i i i U Ao TG Ul ey

SECTION I.b

Enter the names, addresses, and identification numbers (SSAN for
individual, and Stern ID or FEID for business) of all persons or
business concerns holding more than ten percent (10%) of the equity
in, or more than ten percent (10%) of the liability of, the business
concern seeking a permit:

Name Address ID Number
Henkel Corporation 300 Brookside Ave., Ambler, PA 19002 41-0957894

if additional pages are appended, indicate page numbers here

————
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Section I.a - Continued

Ernest G. Szoke

Philip R. Mahaney

Address

482 Shady Retreat Rd.

Doylestown, PA

8 Stoney Hill Rd.
Brookside, NJ

Position

Secretary

Treasurer

SSAN
185-26-9692

284-30-1644
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ENVIRONMENTAL 2ROTECTION AGENCY
HAZARDOUS %WASTE PERMIT APPLICATION
CONSOLIDATED PERMITS PROGRAM

TORM 3 RCRA

vI. PHOTOGRAPHS

This envelope contains twenty (20) Z>-1/2" xz &"
~lack-and-white photographs of all existing
nazardous waste storade facilities at this
location:

a. Inside Solid Waste Handling Area -
Applications Building

b. Outside Storage Shed "B"
c. Inactive Laboratory Waste Water Retention/

Aeration/Settling Pit Behind Fire Road of
Main Building.

Submitted by: DIAMOND SHAMROCKX CORPORATICN
350 Mt. Xemble 2Avenue
Morristown, New Jersey 07960
201-267-1000

=PA Identification Number NJDC5244902C

10/28/80
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1.

SOLID WASTE HANDLING AREA (SWHA).

Closed cage on the rignt.

Additional drum storage afea in aisle.

10-8-80

SOLID WASTE STORAGL AREA
Additional storage in the main aisle

across from caged SWHA. Drums used
to pack containerized lab waste.

10-8-80

o = V102 s g s A AL WA s i vt = o e 0 imns s < o

SOLID WASTE HANDLING LREA

Tull rails {(with lLak room number)
ire Lrougnt nrere Isr ieorecatio
znd racking.

e






.
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5.

o.

SOLID WASTE HANDLING AREA

Drums used to admix non-hazardous
liquid lab waste and containerized
non-hazardous lab waste in view.

Also shelf nolding hazardous chemical
segregation pails.

10-38-30

SOLID WASTE HANDLING AREA

Shelf holds "red" hazardous chemical
segregation pails.

10-8-80

SOLID WASTE HANDLING AREA
Area behind cage used for storage

2f packing materials and wvermiculite
absorkbent.

1¢-3-80
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SOLID WASTE HANDLING AREA
Outside area North of cage can be

used to store up to 10 full drums
of chemical waste.

APPLICATIONS BUILDING

Textile area allows storage of 20
drums of chemical waste in event
of an emergency.

ToIin

SFPLICATIONS BUILDING

~apning area allows storade Or 1z
in o zvent

Srums of cnemical waste
~f an emergencw.

e e e e e P o 4 2
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10, APPLICATIONS BUILDING

Water ?reating area allows storage
of 30 drums of chemical waste in
event of an emergency.

11. APPLICATIONS BUILDING

Main aisle running past SWHA.
Other open areas would permit
storage of drums of chemical

waste if needed.

/7

. OUTSIDE STORAGE SHED "="

p—
119}

Front view of Shed "B", snhowing
chainlink fehce front, Larbed
wire protection on top and
iradlocked door.

/2






13. OUTSIDE STORAGE SHED "B"
Showing drums of chemical waste
ready for shipment to disposal

site. 1lote: Other means of
access on north side.

10-8-80

14. OUTSIDE STORAGE SHED "B"

Other half of shed available for
drummed chemical waste storage.

10-8-80

7

15. OUTSIDE STORAGE SHED "B"

Grounding cable has een run throuan
from Shed "A" 30 working drums cf
waste solvent can e properly
grounded.

10-8-80

/S






17. OUTSIDE STORAGE SHED "B"

Showing its distance from the
Applications Building, Main
Building, and parking lot.

10-8-80

18. OUTSIDE RETENTION PIT

Head-on view of now-inactive lab
waste water retention/aeration/

7

settling pit behind the fire road

of Main Building.

10-8-80

/8

19, OUTSIDE RETENTION PIT

Empt? concrete rit; area totallvy
enclosed with high chainlink fence

and a radlocked door.

10-8-80






16. OUTSIDE STORAGE SHED "="

Accumulation of drums awaiting
slckup for landfill disposal.'

10-3-80

20, OUTSIDE RETENTION PIT

Weed infested area surrounding
concrete pit. Shows ifront access.
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S State of New Jersey
DEPARTMENT OF ENVIRONMENTAL PROTECTION

DIVISION OF WASTE MANAGEMENT
. 32 E. Hanover St., CN 028, Trenton, N.J. 08625

DR. MARWAN M. SADAT, P.E. RICHARD C. SALKIE, P g
DIRECTOR . : ASSOCIATE DIRECTOR

Hadley Bedbury

Diamond Shamrock Chemicals Company

1149 Ellsworth Drive 2 3 APR 1986
Pasadena, Tx 77501

Dear Mr. Bedbury:

RE: Delisting for Diamond Shamrock Chemicals Company, Morristown, NJ
NJD 052449022

The Department has reviewed the February 7, 1986 delisting request for Diamond
Shamrock Chemicals Company, Morristown (the facility) from hazardous waste
treatment, storage, and disposal (TSD) facility status to hazardous waste
generator status.

On November 3, 1980, the facility filed a Part A permit application with the
USEPA for greater than 90 days drum container storage at 5,500 gallons capacity.

On February 28, 1986, the facility was inspected by the Department. Hazardous
wagte drum storage for less than ninety (90) days occurs on a cement pad which
is fenced and covered by a roof. ,

The facility identified by USEPA identification number NJD 052 449 022 is
excluded from applicable TSD facility requirements under N.J.A.C.7:26~1 et.seq.
provided that hazardous waste drum/container storage occurs for less than 90
days and the conditions for this exclusion under N.J.A.C.7:26-9.3, "Accumulation
of Hazardous Waste for 90 Days or Less" are maintained by the facility. These
conditions are as follows:

1. All such waste is, within 90 days or less, shipped off-site to an
authorized facility or placed in an on-site authorized facility, as
defined at N.J.A.C.7:26-=1.4.

2. The waste is placed in containers which meet the standards of N.J.A.C.
7:26-7.2 and are managed in accordance with N.J.A.C.7:26-9.4(d).

New Jersey Is An Equal Opportunity Employer
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3. The date upon which each period of accumulation begins is clearly marked
and visiblgufor inspection on each container. v

=%

4., The generator complies with the requirements for owners and operators of
N.J.A.C.7:26-9.6 and 9.7 concerning preparedness and prevention,
contingency plans and emergency procedures as well as N.J.A.C.7:26.9.4(g)

concerning personnel training.

This written acknowledgement of the exclusion of the facility from the New
Jersey Department of Environmental Protection's list of existing hazardous waste
TSD facilities 1is based expressly on the review of the aforementioned
correspondence. This letter makes no claim as to the extent and physical
conditions of the actual hazardous waste activities occurring at the site
mentioned above. '

The issuance of this delisting letter by the Department does not indicate, or
imply, and should not be constrited as a waiver of any requirements pursuant to
the New Jersey Water Pollution Control Act, N.J.S.A. 58:10A-1 et. seq. and
regulations promulgated thereunder concerning the New Jersey Pollutant Discharge
Elimination System, N.J.A.C. 7:14A-1 et. seq. If your facility is in any of the
regulated categories identified in the above cited regulations, you are hereby
directed to apply for any and all permits necessary within ninety days to the
Bureau of Ground Water Discharge Permits, CN 029, Trenton, New Jersey, 08625.

Diamond Shamrock Chemical Company's hazardous waste facility above is no longer
included in the Department's list of "existing facilities" (see N.J.A.C.
7:26-1.4 and 12.3) and therefore does not need to conform with the interim
operating requirements of N.J.A.C.7:26-9 et. seq. for "existing facilities"
which would include the TSD facility annual report. It 1is the facility's
respousibility to operate within the conditions mentioned above. To operate a
hazardous waste facility without prior approval from the Department is a
violation of the Solid Waste Management Act N.J.S.A. 13:1E-1 et. seq.

If you have any questions on these matters, please contact my office at (609)
984-4892.

Very truly yours,

a0 ..

Bureau of Hazardous Waste Engineering

EP6:xr
¢. Angel Chang, USEPA
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COMPUTER SIMILATION MODEL OF THE
PLEISTOCENE VALLEY-FILL AQUIFER IN
SOUTHWESTERN ESSEX AND SOUTHEASTERN

MORRIS COUNTIES, NEW JERSEY

by

Harold Meisler

ABSTRACT

A finite-difference digital computer model was developed to simulate
a butied valley-fill aquifer in southwestern Essex and southeastern Morris
Counties, N.J. Withdrawal from this aquifer and from the ad jacent
consolidated-rock aquifer has increased from an estimated 5 million
gallons per day (0.22 cubic metres per second) during the period 1900-29

to 28,5 million gallons per day (1.25 cubic metres per second) during the
period 1972-73,

The valley-fill aquifer consists chiefly of outwash sand and gravel
deposited in an interconnected series of valleys during the last glaciation,
A total length of about 20 miles (32 kilometres) of valley-fill aquifer
has been simulated. The aquifer is typically 0.5 to 1.5 miles (0.8 to »
2.4 kilometres) wide and ranges in thickness from O to 100 feet (30 metres),
Glacial till, lacustrine clay and silt, and swamp muck ranging in thickness
from about 10 to 80 feet (3 to 24 metres) overlie the valley-fill aquifer
and function as a confining layer.

The bedrock underlying and adjacent to the valley=-fill aquifer
belongs to the Newark Group of Triassic age. It consists of lava flows,
referred to as Watchung Basalt, interbedded with shale and sandstone of
the Brunswick Formation. The bedrock and valley-fill aquifer are in
hydraulic connection,

The model simulates the valley-fill material as an artesian aquifer
overlain by a semiconfining layer, but it allows for conversion to water-
table conditions when the water level falls below the top of the aquifer.
The bedrock between the valley-fill deposits is represented aa an
unconfined aquifer in which saturated thickness remains much greater than
drawdovm and its transmissivity can therefore be considered constant,

It is assumed that a lateral hydraulic connection exists between the
bedrock aquifer and the valley-fill aquifer along the valley walls but
that bedrock beneath the valley-fill aquifer is impermeable.




Values of hydraulic properties of the vallgy-fill aquifer used in
the model are: hydraulic conductivity, 3 x 107" to 4 x 107 fggt pey
second (78 to iOS metres per day) and specific storage, 4 x 10 = ft
(1.2 x 10°% m~y. A specific yield of 0.16 is used if the simulated water
level drops below the top of the aquifer during computer runs. Hydraulic
conductivity of the semiconfining layer ogerlying the Yslley-fill aquifer,
as used i§3Che model, ragges from 7 x 10°° to 4.9 x 10 ° feet per second
(1.8 x 107° to 1.3 x 10”° metres per day). Release of water from storage

in the semiconfining layer was not simulated.

Values of hydraulic properties of the begrock aquifer gsed in the
model are: hydraulic conductivity, 3.6 x 107° to 6.0 x 107 feet per
second (0,94 to 1.58 metres per day); thickmess, 500 feet (152.4 metres);
and coefficient of storage, or specific yield, 0.12,

The model was calibrated by simulating the pumpage from 1900 through
1971, For purposes of simulation this time interval was divided into
seven pumping periods ranging from 3 to 19 years in duration. Calibration
was based on comparison of computed water-level declines with declines
measured in 12 observation wells during the latter part of the pumping
history., Calibration of the model was more successful at some localities
than at others. The model is adequately calibrated to be used for planning
and predictive purposes for valley-fill aquifers in the East Hanover,
Chatham, and Southern Millburn Valleys. The model is not calibrated or
is poorly calibrated for valley-fill aquifers in the Northerm Millburm,
Slough Brook, and Canoe Brook Valleys.

The model has been used to determine pumpage available from the
valley=-fill aquifer, based upon the criterion that water levels would
stabilize at least 30 feet (9.1 metres) above the base of the aquifer.

On this basis, the model indicates that pumpage of approximately 40 million
gallons per day (1.8 cubic metres per second) or about 40 percent more tham
the 1972-73 rates could be obtained on a continuing basis, All this
increase would have to occur in the East Hanover and Chatham Valleys. In
the other valleys, the amount of water pumped during 1972-73 either equals
(Southern Millburn Valley) or exceeds the anticipated pumpage availability
(Northern Millburn, Slough Brook, and Canoe Brook Valleys).

INTRODUCTION

Purpose and Scope

Sand and gravel deposits of Pleistocene age have been an important
source of water for communities and industries in southwesterm Essex and
southeastern Morris Courities (fig. 1) for several decades, Withdrawal from
these deposits h§s increased from an estimated 5 Mgal/d (million gallomns
per day) [0.22 m”/s (cubic metres pes second)] during the period 1900-29

/s) during the period 1972-73, Yet

to approximately 28.5 Mgal/d (l1.25 m
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Figure 1..-Map of New Jersey showing location
of study area.
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virtually all this water was withdrawn from a buried Valley-f%].l aquifer
occupying (fié. 2 and plate 1) an area of approximately 20 mi“ (square
miles) [52 km“ (square kilometres)].

Because of increasing withdrawals accompanied by water-level declines,
State and municipal officials and water-resources planners are concerned
that the valley-fill aquifer may be overpumped locally. They wish to know
where additional ground-water development can take place and how much
ground water is available for future development. The purpose of the
present study by the U.S. Geological Survey in cooperation with the
Division of Water Resources of the New Jersey Department of Environmental
Protection is to make a quantitative hydrologic analysis of the lmown
buried valley-fill aquifer in southwestern Essex and southeastern Morris
Counties in order to provide water-resources planners with the hydrologic
basis to plan ground-water development and to allocate available water.
The analysis is done by using a computer simulation model to provide
estimates of the hydrologic effects of future grouad-water gevelopment.
The model simulates an area of approximately 50 mi (130 km“) which
includes not only the area of the buried valley fills but also adjacent
land underlain by bedrock of Triassic age (plate 1). '

Geographic Setting

Southwestern Essex and southeastern Morris Counties are located
within the Triassic lowlands of the Piedmont Province. The area covered
by the computer simulation model lies within the Passaic River basin.
Most of the buried valley fills trend northeast-southwest and occur in
topographically low areas beneath stream valleys and marshes (plate 1).

The East Hanover Valley fill (valley names from Nichols, 1968a)
underlies Black Meadows, Black Brook, and the Whippany River. The
Millburn Valley fill underlies, in part, the Passaic River. Smaller
buried valley fills (not named by Nichols, 1968a) eccur beneath Slough
Brook and Canoe Brook. The Chatham Valley fill runs transverse to the
other valley fills and does not coincide with a topographic valley. It
underlies.and parallels, in part, a northwest-southeast trending terminal
moraine., :

Altitudes of land surface overlying the buried valley fills typically
range from 180 to 240 ft [55 to 73 m]. The land surface is higher, 200
to 360 ft (60 to 110 m), where the Chatham Valley fill is overlain by
terminal moraine. Topographically higher areas underlain by bedrock of
Triassic age flank the buried valleys. The altitude of the bedrock area
between the buried valley fills ranges from 200 to 280 ft (60 to 85 m).
West of the East Hanover Valley fill, the altitude of hills in the area
underlain by the Brunswick Formation is generally 300 to 420 ft (90 to
128 m). East of Millburm, Slough Brook, and Canoe Brook Valley fills, the
altitude of Watchung Mountain, underlain by Watchung Basalt, is as much
as 640 ft (195 m),
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HYDROGEOLOGY

Introduction

Bedrock in the area of this study comprises the Brunswick Formation and
Watchung Basalt of the Newark Group of Late Triassic age. Unconsolidated -
sand, clay, and gravel deposits of glacial, fluvial, and lacustrine origin
of Pleistocene and Holocene age overlie bedrock throughout the area.

Figure 3 shows a generalized geohydrologic section extending from
northwest to southeast through the study area, illustrating the disposition
of the major lithologic units and the nature of the ground-water flow
pattern prior to pumping. The valley-fill aquifers are deposits of
glacial outwash sand and gravel occupying preexisting valleys in the
bedrock surface and overlain by semipermeable deposits of till, clay,
silt, and swamp muck., Water occurs under unconfined conditions in the
bedrock and under confined conditions in the valley-fill aquifers,
Ground-water movement is generally from the high areas toward areas of
discharge in the valleys. The discharge originally occurred entirely as
seepage through the semiconfining layers, into swamps and streams, as
shown in figure 3. At the present time, discharge by wells tapping the
valley-fill aquifers has diverted some of the natural discharge. 1In some
localities there has been a reversal of flow in the semiconfining
materials, which now conduct leakage from the surface sources to the
underlying aquifer.

Consolidated Rocks

The Brunswick Formation underlies most of the area (fig. 2). 1t
consists of interbedded brown, reddish-brown, and gray shale, sandy shale,
sandstone, and some conglomerate. Total thickness of the Brunswick
Formation probably exceeds 6,000 ft (1,830 m) (Nichols, 1968b, p. 5),.
Three sheets of gray to black basalt are intercalated with beds of the
Brunswick Formation. The middle sheet, which forms Second Watchung
Mountain, occurs along the east edge of the study area in Essex County
(fig. 2 and plate 1), The uppermast basalt sheet forms a discontinuous
ridge called Ricker Hill in the study area. Each of the basalt sheets
is made up of several lava flows. Scoriaceous zomes occur at the top of
many of the individual flows. The Watchung Basalt in Second Watchung
Mountain ranges from 750 to 900 ft (230-275 m) in thickness; the uppermost
Watchung Basalt ranges from 225 to 350 ft (70-105 m) in thickness
(Nichaol's, 1968b, p. 6). Sedimentary rocks and basalt sheets of the
Newark Group dip west-northwest at about 10 degrees.




The Newark Group is capable of yielding large quantities of water
to wells, Yields of wells tapping the Brunswick Formation in Essex County
reported by Nichols (1968b p. 13) range from 35 to 820 gal/min (gallons
per minute) [2.2 to 52 1/s (litres per second)] and average 364 gal/min
(23 1/s). Yields of wells tapping the Watchung Basalt in Essex County
range from 7 to 400 gal/min (0.4 to 25 1/s) and average 116 gal/min
(7.3 1/8) Nichols, 1968b, p, 13)., Transmissivity of Ehe Newark Group 13
Morris County is typically between 2,700 and 4,000 ft“/d (250 and 370 m
The average coefficient of storage is about 0,0005 (Gill and Vecchioli,
1965, p. 23).

/d).

Water in the Newark Group largely occurs in the numerous fractures
that intersect the rocks. This is especially true of the shale beds,
Additional void space is provided in the sandstone beds where cementing
material is lacking, Vesicles in the basalt add to the porosity resulting
from the fractures. The best producing wells tapping the Brunswick Formation
are for the most part between 300 and 400 ft (90 and 120 m) deep.

Unconsolidated Deposits

The unconsolidated deposits of Pleistocene age can be divided
(Nichols, 1968b, p. 6, 20) into two generals, categories; stratified drift
and unstratified drift. The stratified drift includes buried valley fills
of advance outwash and lacustrine silt and clay, The unstratified drift
includes till or ground moraine and terminal moraine, Swamp muck of more
recent age underlies most valley bottoms.

Buried valley fill of advance outwash sand and gravel occupies
preexisting valleys in southeastern Morris and southwestern Essex Counties
(fig. 2). This valley fill constitutes the principal aquifer system in
the area of this investigation (fig. 3). The valley-fill aquifer is as
thick as about 100 ft (30 m), The width of the buried valley fills ranges
from about 0,5 to 1,5 mi (0,8 to 2,5 km) wide. Several of the buried
valleys were named by Nichols (1968a)., These are: East Hanover Valley,
trending northeast-southwest in the western part of the study area;
Chatham Valley, in the southern part of the area; and Millburn Valley in
the eastern part of the area. Because of insufficient data, Nichols
(1968a) did not connect the Millburn Valley in the northern part of the’
area with the Millburn Valley in the southern part. The two parts were
joined for the simulation because of the strong probability that they are
joined in actuality,

The terminal moraine, which marks the southermmost extent of Wisconsin
Glaciation, forms a northwest-southeast-trending ridge along the southwestern
border of the study area (plate 1), The top of the terminal moraine is
generally about 160 ft (50 m) higher than the surface of the much thinner
till, which covers the study area north of the terminal moraine. The
till, in conjunction with lacustrine and swamp deposits, functions as an
overlying confining layer for the valley-fill aquifer. Thickness of this
confining layer ranges from about 10 ft (3 m) in the northern part of
the study area to about 80 ft (24 m) in the vicinity of Madison and
Chatham, The till overlying the Triassic rocks is generally less than




Table 1. Ground-water withdrawal {n southwestern Essex and southeastern Morris Counties
(Sources of data: New Jersey Division of Water Resources; individual well owners; and Thompson, 1932)

£43
Owner's name Location Average pumping rate, in ft’/s Aquifer
and well nunber Row | Column | 1900-29 | 1930-45 | 1946-52 | 1953-59 | 1960-65 | 1966-68 | 1969-71

Livingston Township :
Water Dept, No, 2 7 40 0,01 * | 0,033 0.05 |} 0,37 Brunswick Formation
Livingston Township )
Water Dept. No. 1 8 38 0.80 * .20 * «26 .15 .12 Brunswick Formation
Livingston Township 1
Water Dept, No. 3 9 27 - 1.00 * 1.87 1.49 1.30 Valley fill, Northern Millburn Valley
Livingston Township
Water Dept, No. S 10 28 .50 .65 .76 Valley fill, Northern Millburn Valley
Livingston Township
Water Dept. No. & 13 42 .02 * .25 A2 .29 Brunswick Formation
East Hanover Township '
Water Dept, No. 1 14 14 .07 57 Valley fill, East Hanover Valley

-

~ Livingston Township
Water Dept, No. 6 : 14 32 .06 .23 Valley fill, Northern Millburn Valley
Suburban Propane 15 8 0.001* .005% +007* .008 .008 .008 Valley fill, East Hanover Valley
Livingston Township
Water Dept, No. 7 15 27 - 24 .51 Valley fill, Northern Millburn Valley
Sandoz Inc, No, 1 16 13 08 * .10 * o11%x .18 23 Valley f11l, East Hanover Valley
‘Sandoz Inc, No, 2 17 14 .08 * .10 * o« 11%% .08 .19 Valley fill, East Hanover Valley
Sandoz Inc, No, 3 18 15 12 * .18 * «23%* 31 .43 Valley fill, East Hanover Valley
Livingston Township
Water Dept, No., 8 18 34 ’ .04 Valley fill, Northern Millburn Valley

* Estimated
** Pumpage at this node has not been reported. Value given is estimated from total pumpage for several nodes.

Location of wells shown in plate 1,




Table 1. Cround-water withdrawal in southwestern Essex and southeastern Morris Counties--Continued

(Sources of data:

New Jersey Division of Water Resources; individual well owmers; and Thompson, 1932)

‘ 3,
Owner's name | Location Average pumping rate, in ft7/s aquifer
and well mumber Row | column | 1900-29 | 1930-45 | 1946-52 | 1953-59 | 1960-65 | 1966-68 | 1969-71

Sandos Inc, No. 4 19 15 0.29 Valley fill, East Hanover Valley
Sandoz: Inc. No. 5 20 13 19 Valley fill, East Hanover Valley
Morristown Water Dept.,
Black Brook No. 1 22 12 o 59%% Valley fill, East Hanover Valley
E. Orange Hater>Dept.,
Canoe Brook No. 4 22 45 0,05%* 0,20%* 0.17 .90 Valley fill, Canoe Brook Valley
Wilbur B, Driver Co. 23 14 .02 .05 .21 Valley fill, East Hanover Valley
Morristown Water Dept.,
Black Brook No. 2 24 12 < 59%* valley fill, East Hanover Valley

E. Orange Water Dept.,

@ Canoe Brook No. 3 24 45 05%* 1,00%* 1.13 .76 Valley fill, Canoe Brook Valley
Florham Park Water
Dept., No. 2 26 17 «32%% «50%* .58 .75 Valley fill, East Hanover Valley
Florham Park Water
Dept. No. 3 26 20 .07 .013 valley fill, East Hanover Valley
E. Orange Water Dept.
Slough Brook Well Field 27 41 0,10 * 0.18%% 0.16%* «J0%* 07%% o215k J17%% Valley fill, Slough Brook Valley
E. Orange Water Dept., '
Canoe Brook No, 2 27 45 o 10%% 1.40%* 1.38 .95 Valley fill, Canoe Brook Valley
E. Orange Water Dept,,
Slough Brook Well Field 28 41 . 10%% J18%% J16%* «30%* JO7%% o 21%% o1 7x% valley fill, Slough Brook Valley
Plorham Park Water ’
Dept. No. 1 29 18 .16 .30 « 30 « 50%k .56 .58 Valley fill, East Hanover Valley

* Estimated

** Pumpage at this node has not been reported.

Location of wells shown in plate 1,

Value given is estimated from total pumpage for

geveral nodes,
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Table 1, Ground-water withdrawal in southwestern Essex and southeastern Morris Counties--Continued

(Sources of data: New Jersey Division of Water Resources; individual well owners; and Thompson, 1932)

} 3
Owner's name Location Average pumping rate, in ft~/s
and well number ! Aquifer
" Row | Column 1900-29 1930-45 1946-52 1953=59 | 1960-65 1966-68 1969-71
E. Orange Water Dept.,
Braidburn No, 3 29 29 0,20 * 0,607 1,40%* 1.40%% | 1,36%* 1.7 2,08 Valley fill, Southern Millburn Valley
E., Orange Water Dept,, .
-‘Slough Brook Well Field 29 41 .10 * o 18%* o 16%* +30%* 07%% 21%% L 17%% valley fill, Slough Brook Valley
E. Orange Water Dept.,
Braidburn No, 2 30 30 .20 * +60%* 1.20%* 1.20%* 1,15%% 1.51 1.42 Valley fill, Southern Millburn Valley
E. Orange Water Dept,,
Canoe Brook No, 1 30 45 2,20 * 4.30 3.40 3,00%% 1.,640% .37 48 Valley fill, Canoe Brook Valley
Morristown Water Dept., )
Normandy Well 3 6 .10 * .30 40 +50 .35 .27 .18 valley fill, East Hanover Valley
E. Orange Water Dept.,
5 Braidburn No. 1 31 30 .20 * S40*k o 70%% o 70%* 65%% .84 1.42 Valley fill, Southern Millburn Valley
E. Orange Water Dept., .
Dickinson No. 3 32 3% .20 * o 50%* «BO%* 1,30%* 1.,40%* 1.65 2,09 Valley £ill, Southern Millburn Valley
Allied Chemical Co. 33 5 .38 * 40 .42 Valley fill, Chatham Valley
E. Orange Water Dept.,
Dickinson No, 1 33 31 .20 * o 50%% «80%* 1,30% 1.40%* 1,58 1.93 valley fill, Southern Millburn Valley
E. Orange Water Dept,,
Dickinson No. 2 34 33 W20 * JA0kk »60%* +60%% »60%x .66 .52 Valley fill, Southern Millburn Valley
Orange Products, Inc. 34 38 ' .04 * .17 .17 Valley fill, Southern Millburn Valley
Esso Research and
Engineering No. 1 35 12 .10 * 45 .59 «54 Valley fill, Chatham Valley

* Estimated
** Pumpage at this node has not been reported, Value given is estimated from total pumpage for several nodes.

Location of wells shown in plate 1.




Table 1,

Ground-water withdrawal in southwestern Essex and southeastern Morris Counties--Continued

(Sources of data: New Jersey Division of Water Resources; individual well owners; and Thompson, 1932)

3

Owner's name Location Average pumping rate, in ft”/s Aquifer

and well number Row | Column | 1900-29 | 1930-45 | 1946-52 | 1953-59 | 1960-65 | 1966-68 | 1969-71
Commonwealth Water Co.,
Canoe Brook Well Field 36 39 0.30 * 0.33%% 0,50%% 0.63%% 0. 84%* 0, Ta** 0,77%% Valley fill, Southern Millburn Valley
Commonwealth Water Co., '
Canoe Brook Well Field 36 41 .30 * 335 » S0%% 63%% o 84k o Takk o TT5% Valley fill, Southera Millburn Valley
Commonwealth Water Co,, .
Canoe Brook Well Field 36 42 .90 * 1,00%* 1.50%* 1.89%% 2,53%% 2,21%* 2,30%* valley fill, Southern Millburn Valley
Comnonwealth Water Co.,
Canoe Brook Well Field 36 43 .60 * YA 1.00%* 1,26%* 1.69%% 1.,48%* 1.54%* Valley fill, Southern Millburn Valley
Morris Co, Golf Club 37 5 .001*% .05 .05 valley fill, Chatham Valley
Commonwealth Water Co.,
Canoe Brook Well Field 37 43 .80 * 1.00%* 1,50%% 1.89%*% 2,53%* 2,21%% 2,30%* Valley fill, Southern Millburn Valley
Commonwealth Water Co.,
Canoe Brook Well Field 38 43 .60 * 675k 1,00%* 1.36%* 1,69%* 1.,48%% 1,.54%% Valley fill, Southern Millburn Valley
Madison Water Dept.,
Well C 40 17 ' » 20%k .86 .54 49 Valley fill, Chatham Valley
Madison Water Dept.,
Well D 41 19 .16 .69 45 valley fill, Chatham Valley
Commonwealth Water Co.,
Passaic R. No. 51 43 37 1,00 * 1,57%% 1,34** 1.44%* valley fill, Southern Millburn Valley
Commonwealth Water Co.
Passaic R. Nos. 48, 50 L4 38 2,00 * 3. 14%k 2.68%* 2,88%* valley fill, Southern Millburn Valley
Madison Water Dept., .
Well B, No, 1-12 45 25 .20 * .50 * 67¥k L40% .81 .65 .75 Valley fill, Ctetham Valley

* Estimated
** Pumpage at this node

Location of wells shown

has not been reported,

in plate 1.

Value given is estimated from total pumpage for

several nodes,




i
HE T Tl N N bR BN EBE B B = s .
1

Table 1. Ground-water withdrawal in southwestern Essex and soucheastern Morris Counties-<Contim -d

(Sources of data: New Jersey Division of Water Resources; individual well owners; and Thompsen, 19_2

)
Owner's name Location Average pumping rate, in ft~/s

and well number i Aquifer
Row | Column 1900-29 1930-45 1946-52 1953-59 1960-65 1966-68 1969-71

Madison Water Dept.,

Well A, No. 1-12 45 26 0.20 = 0.50 = 0,67%* 0.50%% 0,37 0.438 0.57 Valley fill, Chatham valley
Madison Water Dept., ‘ .

Well E 45 | 27 At Valley fill, Chatham Valley
Chatham Borough,

Nos, 1, 2, 3 46 30 .30 * .60 * .80 * 1,00 * 1.23 1.48 1.51 Valley fill, Chatham valley

* Estimated .
** Pumpage at this node has not been reported, Value given is estimated from total pumpage for several nodes,

Location of wells shown in plate 1,
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CHAPTER I

INTRODUCTION

The Buried Valley Aaquifer Systems Region

of New Jersey's residents rely on ground water for

Yiearly one-half
The major aquifers of Mew Jersey are the

potable water supplies.
Coastal Plains aquifers used by the shore communities, the Potomac-

Raritan-Magothy aquifer used by Delaware River communities in southern

New Jersey, and the buried valley (or valley-£fill) aquifers of glaciated

areas in northern New Jersey. The Buried Valley Aquifer Systems region

is included within the last category.

jtical boundaries (see Figure G-1), the Buried Valley

In terms of pol
d Union

Aquifer Systems region encompasses the western parts of Essex an

Counties, northern Somerset County and north, central and eastern parts

of Morris County. Hydrologically, the region includes the Central and
Upper Passaic River Basin, the Whippany River watershed, the Rockaway

River watershed, and the Upper Lamington River watershed. The Upper

Lamington River is part of the Raritan River Basin while the remainder
of the region is included within the Passaic River Basin. The aquifer

undérlying the Upper Lamington is directly connected with the aquifer of

the Rockaway River watershed and so is included within the region.

The Buried Valley Aquifer Systems region is characterized by a network

-f former river valleys which were filled with glacial outwash material
jer which covered much of northern Mew Jergey until
<ome 11,000 years ago. The buried valley aquifers thus formed are citen

contiguous and hydraulically connected to aquifers in the fractured

~adrock below. The buried valley aquifers are prolific regicnally,
suppiying over 40 pillion gallons per day for potable uce. The bedrock
aquifers are lccally prolific, especially dolomite formaticns in the
west and some shale areas iIn the east.



“he region includes 'wo "sole source aquifers" designated oy -he rited
“tates Environmental Protection Agency. The Buried Valley wguifer
Svstems of the Central Passaic River Basin was designated in 198C, .h:i:
"keé Pnrckaway Valley Quaternary Aquifer was designated in 1984, . .cun-
“ydrczeoiogic studies clearly show that the two aquifer systems are
f§ct cne, Iully connected through a formerly unknown buried vailegv,
Therefore, this report treats the two designated areas as one, 221 .icd
‘he Buried Valley Aquifer Systems.

-mrortance of Ground Water to the Region

rourd water has played an ever—increasing rsle in supplying the water
teecs zf rasidents and businesses throughout the Passaic River Easin
-=d, “ndeed, throughout New Jersey. Within the basin, the most Froduc-—
tive and intensively used aquifers are the buried valley (or valley-
; aquifers. The buried valley aquifers form an extensive network of
marrow-channeled sand and gravel deposits through which large quantities
of water flow. They are located in many parts of the Passaic River
2asin which were affected by the latest glaciation (the Wisconsin) and
are most heavily concentrated in northern and eastern Morris County and
western Essex County. Public water purveyors began tapping the buried
valley aquifers around the turn of the century. Now, the use of the
aquifers has reached major proportions, supplying the majority of water
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used in a number of municipalities, and providing water for over one-
nalf million people and scores of major industries.

The intensive use of the aquifers, coupled with their high potential for
:ontamination and loss of recharge, led municipalities and citizen
crganizations to pursue local, state and federal methods for Frotecting
~he ground water resources of the area. At the same time, <he
cempzlation of existing information cn the buried valley zquifers was
un rfer use by decision-makers throughout the region. This repert ig
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=1t 2f the second phase cf efforts to understand the cnharscr=r-

LU}

15—
w2 I thke zquifers, and ground water use and contaminaticn, so o A&t
"its onwioz-ze might te applied toward imprcved managerenz -1 .-
-.i0eoorerlazs, The first phase concluced in 1983 with the tupilicitoo-
*f tme voncgeology of the Buried Valley Aquifer Systems. This zeconc

TepcrT enlierges upon the first, makes use of new findings -rom rsseasrch

< the ftate and federal governments, updates informaticn on ground

ater iivecsions, and provides a first—time overview cf -crtam-rat-or

]
N

rcents end issues within the regaion.
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History of the Sole Source Designation

In 1974, Congress passed the Safe Drinking Water Act, which in pért
provided that:

If the Administrator determines, on his own initiative or upon
petition, that an area has an aquifer which is the sole or
principal drinking water source for the area and which, if
contaminated, would create a significant hazard to public
health, he shall publish notice of the determination in the
Federal Register, After the publication of any notice, no
commitment for Federal financial assistance (through a grant,
contract, loan guarantee, Or otherwise), may be entered into
for any project which the Administrator determines may
contaminate such aquifer through a recharge zone so as to
create a significant hazard to public health, but a commitment
for Federal financial assistance may, if authorized under
another provision of law, be entered into to plan or design
the project to assure that it will not so contaminate the
aquifer. (Section 1424 (e))

In 1978 the Borough of Chatham, through its Borough Engineer and
Environmental Commission, requested the Northeast New Jersey Policy
Advisory Committee (PAC) for Water Quality Management to pursue the
concept of sole source aquifer designation. The PAC served as a citizen
advisory body for planning which included the Passaic River Basin.
Following research by the PAC and the Passaic River Coalition on the
background data and boundaries for the Buried Valley Aquifers, the City
of East Orange and the Passaic River Coalition petitioned the U.S.
Environmental Protection Agency's Administrator, Douglas Costle, on 16
January 1979 to designate the 80-square mile "Buried Valley Aquifer
Systems" as a sole source aquifer (Appendix A, Exhibit 1; Appendix B,
Exhibit 1). Under Section 1424 (e) regulations, the aquifer must supply
at least fifty per cent of an area's residents. The Buried Valley
Aquifer System supplies nearly ninety percent of the water used by
recidents of thirty-one municipalities, serving 2 population in excess
of 580,000, Signing the petition were Mayor Thomas H. Cooke, Jr., cof
Eact Orange (Chairman of the PAC) and Ella F. Filippone, Executive
Administrator of the Passaic River Coalition (Vice Chairman of the PAC).

The United State Environmental Protection Agency (EPA), Pegion II, held
a hearing on 23 May 1979 in Roseland (Appendix A, Exhibit 2) to solicit
public comments on the petition. The petition received strong support
from the N.J. Department of Environmental Protection (NJDEP), numerous
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public officials, environmental organizations and citizens, both in
letters of support and in testimony to EPA (Table I-1). EPA proposed an
approach to the delineation of the area and to regulations which would
implement the EPA review process over Federal programs which might
adversely affect the aquifer. The most important proposed change added
a "streamflow source zone" to the aquifer designation, so as to provide
further protection for the aquifer by prohibiting pollution of ground
water or surface water in the streamflow source zone by federal projects
which might eventually pollute the aquifer. Table I-2 is a listing of
municipalities covered (See also Figure G-1).

The EPA adopted the designation of the Buried Valley Aquifer Systems,
including the streamflow source zone, by notice in the Federal Register
on 8 May 1980 (Appendix B, Exhibit 2, Appendix A, Exhibit 3). The
success of this joint municipal-citizen petition had also led to the
formation of an intermunicipal Passaic Valley Ground Water Protection
Committee (PVGWPC) in December 1979. The PVGWPC selected a primary goal
of educating the general public as well as elected and appointed
officials about the sole source aquifer designation, while encouraging
municipal guidelines for development not covered by federal review.

The Committee outlined five goals for its programs:

1) Development of an education program to be presented to
the Planning Boards of the region so that they consider ground
water in their site plan reviews;

2) A study to identify the recharge areas for the aquifer;

3) A service to the Planning and Zoning Boards which
would aid them in site plan review as it affects ground water
and provide assistance for Master Plan revision;

4) A funding mechanism for setting aside lands
critical to the protection of aquifer quality or recharge;

5) Respond collectively to issue of common interest.

During its first year of operation the Committee reviewed development
projects with potential impacts on the aquifer, supported municipalities
in the protection of their ground water resources, interacted extensive-
ly with state and federal officials and prepared educational information
on the Buried Valley Aquifer Systems (Appendix A, Exhibit 5). The
Committee completed five years of operations in 1985 with a public
meeting on the benefits of intermunicipal cooperation for the protection
of regional ground water supplies. Municifal support has consistently
increased along with the sophistication of Committee operations and its
influence on ground water management in the region.

- . - -
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In 1986, the Committee won a seminal victory with approval by the New
Jersey Legislature of an act to regulate underground storage tanks
statewide, capping five years of effort by the Committee on this issue.
The PVGWPC had developed a model municipal ordinance for the control of
toxic and hazardous materials, with a special focus upon the underground
storage of such materials. Municipalities began consideration of local
ordinances, leading to business support for uniform, statewide
provisions and the ultimately successful campaign by the Committee
(begun in 1984) for strong state legislation,

The Passaic Valley Ground Water Protection Committee, working with the
Passaic River Coalition, determined to analyze and synthesize the
existing hydrogeologic data on the Buried Valley Aquifer System for use
by public and private decision-makers throughout the designated area.
The information will serve as a basis for the eventual development of an
aquifer protection plan for the region predicated upon municipal action
in cooperation with existing State authorities.

The Rockaway Valley Quaternary Aquifer was designated a sole source
aquifer in January of 1984, having been petitioned for designation in
1979 by the Upper Rockaway River Watershed Association. The designated
area includes essentially the same area as the Rockaway River portion of
the "streamflow source zone"™ from the Buried Valley Aquifer Systems
designation, but adds the Upper Lamington River watershed in recognition
of new evidence linking the two buried valley aquifers (see Table I-3
for a listing of municipalities). As the Passaic Valley Ground Water
Protection Committee had already included the region within its area of
concern, efforts to involve municipalities from the newly designated
area continued. By 1986, the municipalities of Rockaway Borough,
Rockaway Township, Randolph Township and Denville Township were members
of the Committee in some capacity. The municipalities listed in Table
I-4 have been members or associate members of the PVGWPC at some time
from 1980 to 1986.

The Passaic River Coalition and the Township of West Milford co-signed a
petition to the U.S. EPA in 1985 requesting the designation of the
aquifers within the Wanaque River, Pequannock River and Pochuck Creek
Watersheds as a "sole source aquifer.” Both public and private water
supplies in that region rely very heavily upen ground water from small
buried valleys and glacial outwash deposits which are very prone to
contamination. The region includes municipalities in both New Jersey
and New York, in the northwestern portion of the Passaic River Basin

generally (Figure I-1; Table I-5).
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CHAPTER II

GEOLOGY OF THE STUDY AREA

Importance of Geology to Ground Water Resources

Geology is the study of an area's surface and subsurface rocks and
sediments, the relative age of the formations, the method of deposition
and transformation over time of these deposits, and the variation of the
rocks and sediments over an area, both vertically and horizontally.

The layering of rocks and sediments in a vertical column, starting from
the earth's surface, is called the lithology of that column. The
description of how the lithology varies over an area is called
stratigraphy. In some areas the lithology is fairly uniform, such as in
New Jersey's coastal plains where there are alternating, flat beds of
sand and clay. In other areas, such as northern New Jersey, the geo-
logic formations have a complex stratigraphy, with a l1ithology that
varies widely over short distances. Complex stratigraphies may arise
due to folding, faulting, erosion, glaciation and other geological
processes.

Until the geology of an area is known in some detail, the exploitation
and management of ground water resources is at best a haphazard busi-
ness. The more complex the stratigraphy, the more dependence is placed
on detailed geologic information for knowledge of ground water resources.

The geology of an area determines the most important physical factors
controlling whether ground water is-a significant resource. Once the
general nature of an area's geology is Kknown, more specific information
on the age, type and structure of the rocks and surficial deposits is
needed to predict the existence, magnitude and characteristics cof ground
water resources. These factors determine the amount of water able to
infiltrate the soil and percolate to the water table, the amount of
water that aquifers can store and the rate at which water can be pumped
from aquifers, the natural quality of ground water, and the ease with
which pollutants can enter and move with the ground water.

13



Geologic Time Scale

- Geologic history of the earth is divided into two categories, as shown

in Table II-1. The four major divisions-~Precambrian, Paleozoic,
Mesozoic, and Cenozoic--are called eras, indicating the increasing com-
plexity of living organié&s that evolved during them. The division of
eras into periods indicates changing environmental conditions. Geologic
time is measured in two fundamentally different ways. The first is
relative age in which the rock layer or a fossil is determined to be
older or younger than another but no actual age is given. The second is
absolute age in which rock, fossil or human artifact is dated using
radioactive isotopes. As radiocactive substances decay at a constant
rate, the amount of radiocactive substance remaining today relative to
the isotope into which it has decayed can give a fairly good idea of the
time when the material was created (Keller, 1979).

General Geology of the Study Area

The study area lies in north-central New Jersey (Figure G-1), in parts
of Morris, Union, Essex, and Somerset Counties. The bedrock formations
generally trend in a southWest-northeast direction. Bedrock and surfi-
cial formations range in age from Precambrian to Cenozoic, increasing in
age generally with depth from the surface and as one moves to the
northwest. The different ages and erosiveness of the bedrock formations
have resulted in several different types of surface topography. These
are grouped as physiographic provinces, of which five zre recognized in
New Jersey (Figure II-1). This study is primarily concerned with the
Highlands and Piedmont Provinces. The Rockaway Valley Quaternary
Aquifers are located in the Highlands Province, while the Buried Valley
Aquifer Systems (as originally designated) are located primarily in the
Piedmont Province, except for the streamflow source zone which is
essentially the same as the Rockaway River watershed in the Highlands
Province.

Cver the years, geologic investigations have increased in sophistication.
The extensive use of surface geophysics has provided considerable data.
about the area's geology through investigations at ground level. The

earliest investigations relied upon outcroppings of bedrock and surfi-

cial deposits supplemented with information from rvad cuts and other

investigations to make inferences about the subsurface geology.

14
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TABLE II-1. Geologic Time Scale?

Million Era Period Events
years ago
T
1.5 § Quaternary Ice Age in Pleistocene Epoch
65 § Tertiary o _
Cretaceous Deposition of sediments on
135 Inner Coastal Plain
7 o Jurassic Upper Brunswick deposition;
181 Q extrusion of Watchung basalt
Qo
g Triassic Erosion of Appalachian Mountains.
Deposition of Brunswick Forma-
tion. Block faulting to form
220-230 Newark Basin
| Permian Climax of Appalachian Revolution;
280 extensive folding and faulting
| 310 Pénnsylvanian
345 o Mississippian
R Devonian Acadian Orogeny: further uplift
405 '§ of Appalachian geosyncline
= - ,
425 & Silurian
Ordivician Taconic Orogeny: uplift of
500 Appalachian geosyncline
Cambrian Subsidence of Appalachian
570-600 geosyncline continued
Formation of Appalachian
< geosyncline. Ramapo fault
= originated at this time.
b 2 Volcanic activity formed
4,500 < Eastern Uplands
§

4Table is not to scale.

b

“Recent estimate of the age of the earth.

However, the estimated age

has been increasing steadily as older rock formations are discovered.

Source: Keller, 1979; Ké]land and Kelland, 1978
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More recent and widespread use of formation logs from wells drilled deep
into the ground has provided more extensive data on an area's lithology.
Still, many gaps existed and still exist, as drilling gives point-by-
point information without a definitive answer on the stratigraphy of the
area between the wells.

This century has seen an increase in the application of physics theory
to the study of geology, through a technology called geophysics.
Geophysics has been used in the ljocation of mineral fields, petroleum
deposits, ground water resources and pollution plumes moving subsurface.
Surface geophysical techniques, such as direct current-resistivity,
electromagnetic and induced polarization, seismic reflection and refrac-
tion, gravimetry and magnetic methods, are often used in conjunction
with drilling. Usually fewer observation holes are needed than if
drilling was the sole technique used. The observation holes are used to
verify or calibrate the data gathered through surface geophysics. Geo-
physics is a useful technique for geologic investigations as it can
provide a more complete picture of the stratigraphy of an area and the
potential existence of ground water resources than can drilling alone
(Zohdy, et al., 1974).

Key Geongic Events in Northern New Jersey

Northern New Jersey, the location of the Buried Valley Aquifer Systems,
has been marked by three major events: the creation and erosion of the
Appalachian Mountains; the creation of the Newark Basin in the Piedmont
Province; and the effects of several glaciation episodes across much of
the study area. Each area's geoloéic history will be discussed,
followed by a brief description of the aquifers.

The Ridge & Valley and Highlands Provinces

The geologic processes which occurred in New Jersey over the hundred of
millions of years through the Precambrian and Paleozoic Eras produced a
complex series of rock types. Sediments were deposited and compressed
into rocks. The rocks were subsequently folded and faulted, intruded
with volcanic materials, and metamorphosed by heat and pressure. The
following rock types resulted: granite, gneiss, diorite, slate, martle,
limestone, dolomite, siltstone, claystone, cshale, and sandstone.

17




The aistribution of Precambrian and Paleozoic rocks is limited to the
northwestern section of New Jersey in the Ridge and Valley and the
Highlands physiographic provinces (Figure II-1). Fenneman (1938),
Kummell and Lewis (1940), and Wolfe (1977) provided detailed information
on these areas. The study area includes some Precambrian formations
along the western edge of the Upper Pagsaic and Whippany River water-
sheds and much of the Rockaway River watershed west of the Ramapo Fault,
in the Highlands Province. Precambrian formations are poor aquifers.

The Paleozoic rocks also are generally poor aquifers, with the exception
of the Kittatiny Formation (dolomitic limestone). The Kittatiny
Limestones are located primarily within the long valley running from
Picatinny Arsenal in Rockaway Township, southwest toward Chester
Township. A connected valley (Flanders Valley) also contains
dolomite which extends southwest parallel to the Upper Lamington valley.

Formation of the Piedmont Province

The Appalachian Mountains were uplifted at the end of the Paleozoic Era
when the European and African plates collided with the North American
plate. 1 Figure II-2 illustrates the assumed cross-section of New Jersey
at that time. As the plates separated, faulting occurred along the
eastern edge of the Highlands and the western edge of the Eastern
Uplands creating a basin (Figure II-3). Eroded materials from these
mountains were deposited into the basin and later became the rocks that
occur in the area today.

The basin is called the Newark Basin and the rocks that formed in it are
members of the Newark Group. The basin is part of the Piedmont physio-
graphic province which extends in New Jersey from the Delaware River
(from Tremton to north of Frenchtown), northeast to the New Jersey—New
York line (from Mahwah to the Hudson River). The Piedmont totals
approximately 20% of the area of New Jersey (Figure II-1). The Piedmont

L The concept of the continents and ocean basins being divided into six
major plates and a number of minor ones floating atop the more plastic
mantle has revolutionized modern geology. The collisions and breaking
away of these plates has shed new light on the processes that form
volcanos, earthquakes, faults, and mountains. From the pioneering work
of Alfred Wegener (1915), a German meteorologist, a new branch of
geology, "Plate Tectonics," has emerged and with it has come an explana-
tion of the major crustal features of the earth.
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Figure 11-2 Uplift of the Appalachian Mountains: Late Paleozoic.

Source: Passaic River Coalition, 1981.
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Figure II-3 Down-Faulting and Formation of the Newark Basin: Early Triassic.

Source: Passaic River Coalition, 1981.
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Figure II-4 Deposition of the Stockton and Hammer Creek Formations: Triassic

Source: Passaic River Coalition, 1981,
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is characterized by gently rolling plains 200 to 400 feet in elevation
underlain by easily eroded rocks, and several ridges underlain by
resistant rocks (Wolfe, 1977).

According to Van Houten (1969), deposition in Triassic Period began with
the transport of arkosic materials (poorly sorted feldspar and quartz
particles) from the Eastern Uplands forming the Stockton Formation
(locally called brownstone) to a depth of 6,000 feet. Coarse materials
eroded from the Highlands formed the Hammer Creek Formation, a conglom-
erate rock approximately 1,000 feet thick (Figure II-4). A number of
cutcrops of the Hammer Creek Formation occur near the western edge of
the Newark Basin.

Later in the Triassic Period deposition of these formations ended. A
shallow lake formed in the Newark Basin (Figure II-5). An alternating
series of sediments with rock fragments derived from existing rocks,
and then chemical deposits from dissolved materials in the lake water,
formed a clay-like rock approximately 3,700 feet thick called the
Lockatong Formation. Outcrops of this formation occur at the eastern
and western ends of the basin (Van Houten, 1969).

From late Triassic to early Jurassic time,2 the Brunswick Formation was
deposited in the Newark Basin, to a depth of 6,000 feet in the central
portion and 16,000 feet in the northeast. Figure II-6 shows the mean-
dering streams that transported and deposited muddy sediments eroded
from the Highlands. The Brunswick is composed mainly of soft red
shales, interbedded with sandstone and some conglomerate. The red color
of the shale is from iron oxide in the form of the mineral hematite
(Wolfe, 1977).

Volcanic activity occurred in the Newark Basin during the early Jurassic
Period. Fissures formed in the earth's surface resulting in a flow of
basalt. Deposition of the Brunswick Formation continued in the periods
between the lava flows. Three separate periods of volcanic activity
occurred, each with numerous individual flows. Later faulting caused
the flows and Brunswick Formation to be tilted to the northwest (Figure
II-7). After an extended period of erosion the basalt flows were
exposed forming the Watchung Mountains.

< The Brunswick Formation was thought to be only of Triassic age until

several studies had redated the upper 1,500 feet of the formation as
well as the Watchung basalt flows and the Palisades sill to early
Jurassic, (Cornet, Traverse and McDonald, 1973).
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Figure IT-5 Deposition of the Lockatong Formation: Triassic.

Source: Passaic River Coalition, 1981.
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Figure II-6 Depositional Environment of the Brunswick Formation:
Triassic-Jurassic.

Source: Passaic River Cpalition, 1981.
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The bedrock of the study area, therefore, is composed of Precambrian
rocks occurring in the Highlands Province, the Hammer Creek Formation
cropping out in a few places along the eastern edge of the Highlands,
the Watchung Basalt forming three ridges called the Watchung Mountains,
and the Brunswick Formation in the remainder of the area. The Stockton
and Lockatong Formations are far below the earth's surface in this area
and are of little significance to the region's ground water resources.

Glaciation

As important as the bedrock of the study area is to the region's ground
water supplies, the results of glaciation in the Pleistocene Epoch (a
division of the Quaternary Period, refer to Table II-1) are of greater
significance. The latest Pleistocene glaciation began approximately
80,000 years ago. This ice advance, called the Wisconsin Glaciation,
reached its maximum extent in New Jersey about 18,000 years ago and
receded about 11,000 years ago (Wolfe, 1977). The maximum extent of
this glaciation is marked by a terminal moraine, shown in Figure II-8,
which extends from Perth Amboy through northern Middlesex County, the
Union-Somerset County boundary, and across the center of Morris County,
passing through the towns of Chatham, Madison and Morristown, and into
the Rockaway River watershed.

The ice acted as a giant bulldozer pushing and carrying great quantities
of soil and rock in, under, and on top of the ice. When melting along

" the front of the glacier halts its forward movement, these materials are

deposited in a line at the face of the glacier in a moraine. Withina
moraine, materials of all sizes are mixed together in deposits called
glacial till. Moraines in the region consist both of the terminsal
moraine (a long ridge along the farthest advance of the glacier) and
ground moraines (flat beds of glacial till deposited on the land
surface). The melting water then carried some of the glacial materials
and deposited the particles in a stratified manner. That is, the clays,
silts, sands and gravels are separated in layers and over distance
because of the capacity of moving water to carry fine materials farther
than coatrse ones. Many of the sand and gravel pits now mined for
construction materials were created in this manner. In some &areas,
large amounts of stratified materials were deposited in preglacial
channels and valleys. These sands and gravels constitute the buried
valley aquifers on which much of the area depends for its water supply.
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Aquifers of the Study Area

Aquifers are geologic formations which have capability to store and
transmit water which is recoverable in sufficient quantity to be econo-
mically usable (U.S. ACE-HEC, 1972). The capacity of an area's geologic
formations to serve as aquifers is largely determined by two character-
istics. Fifst, the material must have space for water; that is, it must
be porous. Second, water must be able tc move freely through the
material; that is, it must be permeable.

In consolidated rocks found in the study area - shale, sandstone, and
basalt — both porosity and permeability are dependent on secondary
fractures, joints, faults, and solution channels, because the rocks are
basically not porous in their solid unbroken state. Sandstone usually
is more productive as aquifers than other bedrocks because the cementing
materials between the same grains may be absent in places or it may have

been removed by solution.

Unconsolidated materials such as glacial deposits and alluvial deposits
along streams usually make more productive aquifers than crystalline
rocks. The best aquifers are composed of sands or gravels which have
both high capacity for storing water and high permeability for transmit-
ting it. Some sand and gravel deposits are not well sorted and have
much of the space between the large grains filled with silt and clay.
In such cases, their porosity and water-transmitting capacity are
greatly reduced. Ways in which porosity may exist in rocks and
sediments are illustrated in Figure II-9. Figure II-10 illustrates the

basic aquifer types of the region.

An analysis of the water=bearing properties of the aquifers in the study
area gives an indication of the amount of water a well will produce. A
brief description of applicable characteristics of Precambrian rocks,
carbonate rocks, Brunswick Formation, Watchung Basalt, and Pleistocene
stratified deposits follows. A summary is shown in Table II-2.

Pfecamb;ian Rocks

The varied types of rock of Precambrian age serve as aquifers in the
Highlands Province portion of Morris County, but none are located in
Eséex. Somerset or Union Counties. Nearly all ground water supplied
from Precambrian rocks occurs in fractures, often close to the rock
surface. Therefore, the amount of water available from these rocks
depends on the size and number of the intersecting fractures. The yield
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(a)- well-sorted aluvial material, high porosity;

(b)- poorly sorted alluvial material, low porosity;‘
(c)-well—sorted deposit of porous pebbles, very high porosity;
(d)- well-sorted deposit, porosity decreased by cementation;
(e)~ rock rendered porous by solution;

(f)- rock rendered porous by fracturing.

Figure 11-9 Types of Rock Interstices and Relation of Rock Texture
to Porosity

Source: U.S. Army Corps of Engineers, Hydrologic Engineering Center, 1972
(from Meinzer, 1923).
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TABLE II-2

HYDROLOGIC DATA FOR AQUIFERS IN STUDY AREA

Average

Precamrian Rocks

Yield of 79 large-diameter

121 gpm
wells in Morris County

Coefficient of transmissivity . -
of wells in Morris County

Coefficient of storage a

of wells in Morris County

Specific Capacity of 56

F 1.77 gpm/ft
wells in Morris County

Watchung Basglt

Yield of 5 wells -
in Morris County

Yield of 26 wells 116 gpm
in Essex County
Specific capacity of wells 1 gpm/ft

in Morris County

Specific capacity of wells 1.74 gpm/ft

Brunswick Formation

Yield of 37 large-diameter
wells in Morris County

142 gpm

Yield of 35 large-diameter
wells in Essex County

364 gpm

Coefficient of transmissivity -
of 7 wells in Morris County
Coefficient of storage of 7 0.00005
wells in Morris County

Specific capacity of 34 4,57 gpm/ft
wells in Morris County
Specific capacity of 35

‘ 11.07 gpm/ft
wells in Essex County

Range

4 - 400 gpm

2,000 - 3,000 gpd/ft

0.001

0.06 -~ 15.1 gpm/ft

30 - 53 gpm

7 - 500 gpm

0.05 - 5.66 gpm/ft

4 - 660 gpm

35 - 820 gpm

7500 - 30,000 gpd/ft

0.03 - 33.33 gpm/ft

0.21 - 70 gpm/ft
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TABLE II-2 (Cont'd)

Average Range
average fange

Pleistocene Stratified Aquifers

Yield of 127 large-diameter 502 gpm 20 - 2,200 gpm
wells in Morris County .

Tield of 27 large~diameter 908 gpm 410 - 1,593 gpm
wells in Essex County

Coefficient of transmissivity 135,000 gpd/ft -
of 12 wells in Morris County

Coefficient of storage of 13 0.00039 -
welis in Morris County

Specific capaecity of 110 30.86 gpm/ft . 0.24 - 500 gpm/ft
wells in Mozris County

a Storage coefficient is the quantity of water released or taken
into storage in a column of aquifer with unit cross—section and length
equal to the thickness of the aquifer per unit change in hydraulic
level (US Army Corps of Engineers, Hydrologic Engineering Center, 1972).

Source: Gill and Vecchioli, 1965; Nichols, 1968a.
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of such rocks can vary considerably within a short distance, bcth hori-
zontally and vertically. Because fractures are wider toward the surface
due to weathering, 2 well in Precambrian rock is unlikely to supply much
water below 300 feet. The 79 large-diameter public supply, industrial,
and commercial weils in Precambrian rock that operated in 1965 through-
out Morris County yielded an approximate average of 121 gallons per
minute (gpm), and the maximum and minimum yields were 400 and 5 gpm
respectively. The larger amounts are usually associated with fault
zones (Gill and Vecchioli, 1965).

Water quality from Precambrian wells is generally good. Hardness ranges
from soft (less than 50 ppm) to moderately hard (60-120 ppm); pH ranges
from slightly acidic to slightly alkaline; and iron occurs in
objectionable quantities in some areas (Gill and Vecchioli, 1965).

Carbonate Rocks

The primary carbonate rock aquifer in the study area is that of the
Kittatiny Formation. This is a long, deep, harrow bed of dolomitic
limestone from the Paleozoic Era. Gill and Vecchioli.(1965) reported
that the five major wells developed in the dolomite at the time had
yields ranging from 40 to 380 gpm. They suggested that the Kittatiny
Formation had the potential for moderate to large ground water supplies.
The Alamatong well field has Well 5 with a yield of 500 gpm and the
potential for greater yields, in the Lightsville Dolomite. Markewicz
(personal communication, 1986) reports that other dolomite wells have
yields of up to 3000 gpm in the Pequest Valley (Werren County). He
estimates, based on the sketchy data available to date, that 10 to 15
mgd may be available from the various dolomite deposits.

Newark Group: Brunswick Formation

The Brunswick Formation serves as an aquifer in the following
communities of the Buried Valley Aquifer Systems: Chatham Borough, East
Hanover Township, Florhtam Park Borcugh, Hanover Township, Harding
Township, Lincoeln Park Borough, Montville Township, Morris Township,
Town of Morristown, Parsippany-Troy Hills Township, and Passaic Township
in Morris County; Caldwell Borough, Fairfield Township, Livirgston
Township, Millburn Township, North Caldwell Borcugh, Roseland Borough,
West Caldwell Borough, and West Grange Tcwn in Essex County; Bernards
Township, Bernardsville Borough and Warren Township in Somerset County;
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and Berkeley Heights Township, New Providence Borough, Summit City in
Union County (Gill and Veechioli, 1965; Nichols, 1968a; Nemickas, 1976).

The approximately 6,000 feet-thick Brunswick Formation is composed of
shale with local occurrences of sandy and pebbly consolidated beds. The
sandstone ranges from a few inches to 20 feet in thickness. The many
joints and fractures in the rock allow for retention and transport of a
fairly large volume of ground water. ' Wells yield from 4 to 650 gpm in
Morris County, from 35 to 820 gpm in Essex County, and from 12 to 870
gpm in Union County (Gill and Vecchioli, 1965; Nichols, 1968a; Nemikas,
1976)., Wells of greatest yield are usually those between 200 and 500
feet deep where several source zones feed the well, and is usually hard.

Newark Group: Watchung Basalt

The Basalt Formation serves as an aquifer in the following communities
within the study area: Florham Park Borough, Lincoln Park Borough, and
Montville Township in Morris County; Essex Fells Township, Fairfield
Township, Livingston Township, Millburn Township, North Caldwell
Borough, West Caldwell Borough, and West Orange Town in Essex County;
Warren'Township in Somerset County; and Berkeley Heights Township, New
Providence Borough, and Summit City in Union County (Gill and Vecchioli,
1965; Nichols, 1968a; Nemikas, 1976). The basaltic flows of the
Watchung Mountains serve as a small source of ground water in the study
area. Water is usually concentrated in gas-created vesicles and
fractures in the rock. Wells yield volumes of 30 to 53 gpm from depths
of less than 300 feet in Motrris County (Gill and Vecchioli, 1965); from
7 to 400 gpm in Essex County (Nichols, 1968a); and from 20 to 164 gpm in
Union County (Nemikas, 1976). Water from the Watchung rocks is usually
hard, ranging from 60 to more than 180 gpm. Some wells also have high
sulfate, iron and manganese levels (Gill and Vecchioli, 1965).

Pleistocene Deposits

The Pleistocene glacial deposits serve as aquifers in the fcllowing
study area communities; Chatham Borough, Denville Township, Dover Town,
East Hanover Township, Florham Park Borough, Hanover Township, Madison
Borough, Montville Township, Morris Township, Morris Plains Borough,
Mountain Lakes, Parsippany-Troy Hills Township, Rockaway Borough,
Rockaway Township, Roxbury Township and Wharton Borough in Morris
County; and Essex Fells Borough, Fairfield Borough, Livingston Township,
Millburn Township, and West Orange Town in Essex County (NJDEP, 1985).
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The stratified deposits produce the largest source of ground water in
both Morris and Essex Counties (77 per cent and 81 per cent). Wells
yield from 20 to 2,200 gpm and the water is of good quality. This
ground water is punmped from the buried valley (valley-£fill) aquifers.
The valleys existed before the Pleistocene glaciation. In some areas,
coarse-grained sands and gravels were washed into the valleys by melting
water from the glaciers. Later some of these deposits were overlain by
glacial till, by lake sediments or both. Therefore, the location of the
buried valleys is difficult to ascertain by direct observation from the
surface. Figure II-11 shows the assumed origin of the buried valleys.

The primary ground water resources for the Buried Valley Aquifer Systems
are contained in the Brunswick Formation of eastern Morris and Western
Essex Counties (shale and sandstone), the carbonate rocks of western
Morris County (dolomitic limestone) and the Pleistocene deposits of the
entire study area. By far the dominant producers are the buried valley
aquifers for which the region is named. Chapter III presents a basic
understanding of the field of hydrogeology which serves as a foundation
for discussion of the buried valley aquifers in Chapter IV and of the
utilization of all aquifers within the region in Chapter V. ‘
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Figure II-11 Origin of the Buried Valley Aquifers
Source: * Passaic River Coalition, 1981,
36




1’

CHAPTER IV

DELINEATION AND DESCRIPTION OF THE BURIED VALLEY AQUIFERS

Introduction

This chapter presents the information currently available on the
delineation of buried valleys and buried valley aquifers in the region.
Although many research reports have been prepared, much of the detailed
information necessary for informed management is lacking. Even such
basic steps as the complete delineation of the aquifers have not been
completed. An overview of the hydrogeological investigations performed
to date is presented for a sense of the progress made over the years.
The buried valleys are then described in some detail, by subregion.
Finally, the hydrologic characteristics of the aquifers are discussed.
Chapter VIII presents information on current and planned research which
is focused on the Buried Valley Aquifer Systems.

Sub:ggiops;gg Fhe Aquifer’Sggtems

Although evidence mounts that the entire valley-fill aquifer system of
the Rockaway, Whippany and Passaic River watersheds are directly
connected and therefore a single hydrologic system, a system of
subregions is proposed for the purpose of focusing discussion (See
Figure IV-1). The subregions of the Buried Valley Aquifer Systems are:

1) Rockaway Valley Aquifers——The entire Rockaway watershed upstream
of the Jersey City Reservoir in Parsippany is considered as one system.
From upstream to downstream, the municipalities of Jefferson, Rockaway
Township, Wharton, Dover, Mine Hill, Roxbury, Randolph, Victory Gardens,
Rockaway Borough, Denville, Boonton Town and Boonton Townskip are
located within this subregion in part or in whole.
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THE BURIED VALLEY AQUIFER SYSTEMS

FIGURE IV-1. SUBREGIONS OF THE STUDY AREA
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2) Upper Lamington Aquifers—The Upper Lamington (or Black) River
watershed includes aquifers tapped by the Morris County Municipal
Utilities Authority and the Roxbury Water Company, in the municipalities
of Mine Hill, Roxbury, Randolph and Chester Township. This subregion is
considered éeparately from the Rockaway, though the aquifers are
connected to the Rockaway system to the north.

3) Towaco Aquifer--The Towaco Buried Valley in Montville Township
does not connect with the buried valley aquifers to the west, but may
connect to the buried valleys of the Northwest Essex Subregion by way of
the east through Lincoln Park, Wayne and Fairfield. The Towaco is
considered as a separate subregion.

4) Northwest Egsex Aquifers--The broad valley-£fill sediments of
Fairfield and the upgradient aquifers of the Caldwells, Essex Fells and
Roseland comprise this subregion. The remaining municipalities of West
Essex are included within the Chatham/Millburn Aquifers Subregion.

5) Whippany/Lower Rockaway Aquifers--The aquifer underlying the
lower Rockaway River between Parsippany and Montville is apparently not
connected to the upper Rockaway system, but rather connects to the south
with deposits underlying the Whippany River watershed. Parsippany-Troy
Hills is almost entirely within the Whippany watershed, as are
Morristown, Morris Plains, Morris Township, Hanover, and western East
Hanover. The Rockaway Valley subregion is apparently continuous with
the major buried valley which traverses the Troy Brook watershed of

Parsippany, but Parsippany is considered separately from the Rockaway
Valley.

6) Chatham/Millburn Aquifers--This subregion with the longest
history and greatest intensity of use is located just north of the
terminal moraineé in east-central Morris County and nearby portions of
Essex County. The municipalities of Madison, Chatham Borough, Florham
Park, Summit, Millburn, Livingston and eastern East Hanover comprise the
subregion. The Chatham, Southern Millburn, Northern Millburn, Canoe
Brook and Slough Brook Buried Valley Aquifers.are within the area.

7) Upper Passaic--There are no major buried valley aquifers known
in the Upper Passaic, located upstream (south) of the terminal morsine
in Chatham Township, Passaic Township, Harding, Summit, Berkeley
Heights, New Providence, Warren Township, Bernards Towrship, and
porticns of Mendham and Bernardsville. The subregion relies on ground
water from shale and precambrian rocks, and contributes significartly to
the base flow of the Passaic River.
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Eydraulic Conmnection Among Contiguous Aquifers

When the Wisconsin glacier moved into New Jersey. it scraped up vast
quantities of soil and rock from the land surface, cuarrying them forward
ernd depositing the materials in the terminal and ground morzines, as
stratified drift and as silts and clays in Glacial Lake Passaic. In the
turied valleys, geologists suggest that most or all of the soil from the
sides of the valleys would have been stripped off. The stratified

18]

eposits which comstitute the buried valley aquifers would thus be in
direct contact with the bedrcck aquifers, allowing free flow of water
screcss the boundary (Meisler, 1976). In this manner, water which is
recharged to the bedrock cay serve to replenish a part of the water
discharged from the buried valley aquifers through swamps and marshes,

n

tream base flow, springs anc wells (Nichols, 1%68a). Tn scome cases,
ke flow may be reversed, where water from the buried valleys enters the
e

rt

e
¢rock (especially where izrge wells draw from bedrock belcw cor beside
b

a buried valley).

The direction of flow depends on the hydraulic gradient; in other words,
which direction is "downhill" for the water. Where the bedrcck serves
as a recharge source for a buried valley aquifer, the long-term
croductivity of the system is improved, overcoming the limitations
caused by the narrow channels of the buried valleys (Geonics, 1979b).

The less permeable materials of a buried valley (fine sands, silts,
clays, muck soils, nonstratified till) also can serve as valuable
storage zreas for water which can eventually recharge the sand and
zravel aquifer. Fine sands, for example, are quite porous but relative-
.y impermeable. They can hcld large quantities of water but release it
<00 slowly for major producticn wells. Over a wide area, these deposits
could play a significant rcle ir aquifer recharge (Geonics, 1979b).

Tegional and Local Ground water Flow

ircund water flows at 2 relzatively slow pace, often measured in feet per
igy cr even feet per year. I“he determination of ground water flow rates
ard directions is critically important in ground water contamination
‘nvestigaticns, well zcone frotection, water budget trerarztion eand the

wnderstanding of aquifers as systems rather than isolated comronents.

irzund water flow is descrited in "flow nets" which Zescribe the three
iizensicnal aspects of Ilcw directicn and velccity. &5 geolcgic
iinditicns change, the piouns weter may flow faster (v vlower, (Ver &



préad zrea or through a restriction, up or down in elevation. However,
ground water always flows along a gradient determined by gravity and
pressure. Water table aquifers flow downgradient along the apparent
surface of the aquifer. Confined aquifers also flow "down" but the
gradient is measured differently, by the amount of pressure on the water
at any point in the aduifer.

Natural ground water flow nets may change with precipitation. For
instance, water may flow toward & river in wet seasons but away from the
river in dry seasons. Natural flows may also be altered by pumping from
the acuifer. In the vicinicy of the pump, zround water will tend tc¢
flow toward the pump instead of in the natural (regional) flow direction
because the pump artificially creates a depression in the aquifer. This
depression becomes "down" for nearby water. Table IV-2 provides some
reasurements for the radius of Influernce of major wells in rhe region.

Research on ground water flcw nets is lacking in the Buried Vel
Aquifer Systems. Most of the data collected to date derive £
contamination investigations, where mapping of the contaminant tlume
reveals the ground water flow. In most subregions and local zreas cof
the aquifer systems, only the most limited understanding of flow exists.
Precise flow nets have been determined in a very few areas, such as the
Dover portion of the Rockaway Aquifer through USGS research.

Figure G~5 (in pocker) is a compilation of existing knowledge and

inferrences about the flow of ground water to and within the buried
valley aquifers. This map should be used only as a general guide. *

Very iittle of the ground water flow information has been rigorously
determined. Figure G-5 represents an initial attempt at mapping the
gross flow net of the region. A final product will require ccnsiderable
research, beyond the scope of this study. However, the zap may be
vseful iIn defining the information needs for develcpment and contamina-
tion review.

- Zlease inform the Passa:ic Ziver Coalition of any new irnfcrmation
which tends -2 support or oppoce the regicnal flow net indicated corn
Figure G-5 or trovides additicnal infermation ir areas where no flow

directions &re indicated.

T
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Parsippany and East Hanover (notably those of the Rockaway, Towaco and
Great Piece Buried Valleys). 4.5 mgd were pumped from the Rockaway and
Towaco valleys in 1975 (Geraghty & Miller, 1978). Estimates of pumpage
are difficult to ascertain for the remairing valleys. However, Table V-
2 indicates the approximate ground water use of Morris County
municipality and nonpublic users in 1980, for communities in the
designated areas. These data may be compared with Table V-3, listing
ground water withdrawals in 1960 within the same region and segregating

pumpage by aquifer tapped.

As of 1960, 77 per cent of the ground water use in Morris County came
from stratified drift deposits. Gill and Vecchioli (1965) tabulated 127
large-diameter wells in Morris County, which yielded an average of 502
gpm from stratified drift (Table V-4).

In Essex County, Nichols noted the existence of 27 large~diameter wells
in stratified drift, yielding an average of 908 gpm, and varying from
410 - 1,593 gpm (Table V-5).

20.0 mgd were pumped from stratified drift deposits irn Essex County,
comprising 81 per cent of the ground water used (a figure comparable to
that of Morris County). Pumpage from Millburn alone was 15 mgd
(Nichols, 1968a).

Overview of Public, Industrial and Private Uses

Use of ground water resources can be divided in many ways, but most
useful is the dichotomy between major users and minor users (mostly
residential). Major users, as defined by the NJ Cepartment of
Environmental Protection (NJDEP), are those withdrawing a menthly
average of 100,000 gallons per day (gpd) or more (NJDEP, 1982). This
diversion rate equates to a continuously operating well with a yield of
70 gallons per minute (gpm) or more, which is considerably smaller than
many public supply wells (which ofter yield 500 gpm or more).

Many residential wells can yield 10 ¢gpm on a more or less continruous
basis, or 14,400 gpd, and yet the average personal use of water is
perhaps 100 gpd. Obviously, & family of four does rot éppreéiatly tax
the capacity of & good well. Further, homes which have toth private
wells and septic systems recharge puch of the water used, resulting in
rinimal consumptive use of the ground water (Gereghty & iller, 1378,
Privete wells zre commor in many of the less densely populeted cecticrs
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TABLE V-2

PUBLIC COMMUNITY AND NONPUBL1C WATER CONSUMPTION BY MENICIPALITY
BUR1ED VALLEY AQUIFER SYSTEMS, MOKRRIS COUNTY MUNIC1PAL1TTES, 1980

Municipality Total Population Served Per Capita Avg. Water Population Served Avg. Water
Population by Public Supply Water Use Use (MGD) Nonpublic Supply Use (MGD)
Buonton, Town of 8,620 8,620 132 1.14 ——— —_—
Boonton Township 3,273 398 128 0.05 2,875 0.20
Chatham Borough 8,537 8,537 122 1.04 -— —
Chatham Township 8,883 7.540 81 7 0.61 1,343 0.09
i Denville Township 14,380 12,942 134 1.73 1,438 0.10
hd Dover, Town of 14,681 14,681 161 2.36 —_— -—
East Hanover Township 9,319 7,428 148 1.10 1,891 0.13
Flortam Park Borough 9,359 9,359 119 1.11 -—- -—
Hancver Township 11,846 11,846 126 1.49 - —_—
Harding Township 3,236 891 127 0.11 2,345 0.16
Jefferson Township 16,413 6,602 58 0.38 9,811 0.69
Kinnelon Township 7,770 3,980 65 0.26 3,790 0.27
Madison Borough 15,357 15,357 124 1.90 —— —_—
Mendham Borough 4,899 4,899 131 0.64 - i
Mendham Township 4,488 1,511 86 0.13 2,977 0.21
Mine Hill Township 3.325 1,531 91 0.14 1,794 0.13
Montville Township 14,290 6,291 155 0.98 7,999 0.56
Morris Plains Borough 5,305 5,305 111 0.59 ——— —
Morrietown, Town of 16,614 16,614 102 1.69 ——- ———
Morris Township 18,486 15,354 119 1.83 3,132 0.22
Mountain Lakes Borough ‘ 4,153 4,153 149 0.62 - -_—
Parsippany~Troy Hills Twp 49,868 49,868 112 5.59 - -
Passaic Township 7,275 - 6,564 81 0.53 711 0.05
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TABLE V-3

GROUND WATER WITHDRAWAL IN THE
BURIED VALLEY AQUIFER SYSTEMS,
MORRIS COUNTY MUNICIPALITIES, 1960

Municipality Average Daily Use (MGD) Use by Aquifer (MGD)
Public Commercial, Other TOTAL Precambrian Paleozoic Triassic Quaternary
Supply  Industrial
Institutional

= teenton, Town of 0 0.40 0 0.40 0.40 0 0 0
Boenten Township 1.275 . 0.029 0.10 1.374 0.074 0 0 1.30
Chatham Borough 0.711 0.02 o 0.731 0 0 0.020 0.711
Chathar Township 0 0 0.050 O 0 0 0.025 0.025
Denville Township 1.401 0.249 0 1.650 0.001 0 0 2.552
Dover, Town of 2.062 0.490 0 2.522 0 0 0 2.522
East Hanover Township 0 0.130 0.226 0.356 0 0 0.151 0.205
Florham Park Borough 2.108 0.555 0.050 2.713 0 0 0.075 2.638
Hanover Township 2.142 2,397 0.250 4.789 0 0 0.500 4,289
Harding Township 0.201 6] 6.135 0.336 0.100 0 0.201 0.035
Jefferson Township 0.060 0 0.250 0.310 0.150 0.060 0 0.100
“innelon Township 0.085 0 0.130 0.215 0.115 0 0 0.100
Madison Borough 1.239 0 0 1.239 o 0 0] 1.239
Mendham Borough 0.123 0 0 0.123 0.123 0 0 0
Mendham Township 0 0 0.100 0.100 0.100 0 0 0
Mine Hill Township 0.010 0.600 0.150 0.760 0.160 0 0 0.600
Montville Township 0.029 0.145 0.300 0.474 0.300 0 0.174 0
Morris Plains Borough 0 0.576 0.300 0.876 0.176 0 0.200 0.500
Morristewn, Town of 0 1.826 0 1.826 0.216 0 0.120 1.490
Mcrris Tcwnslhip 0 0.272 0 0.272 0 0 0.272 0
Mountain Lakes Borough 0 0.02C 0 0.020 0.01C 0 0 06.010
Parsippaiy-Troy Hills Twp 2.038 0.386 0.300 2.724 0.600 0 0.124 2.000
Passsic Townshiy 0 0 0.050 0.050 0 0 0.040 0.010
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TABLY. V-3
Municipality Average Daily Use (MGD) Use by Aquifer (MGD)
Public Commercial, Other TOTAL Precambrian Paleozoic Triassic Quaternary
Supply Industrial /
Institutional i
Randolph Township 0.065 0.064 0.300 0.429 0.300 0 4] 0.129
Rockaway Borough 0.781 0.131 0 0.912 0.131 0 0 0.781
Rockaway Township 0.097 0.564 0.150 0.811 0.150 0.061 0o 0.600
Roxbury Township 0.429 1.631 0.325 2.385 0.085 : 0.300 0 2.000
Victory Gardens Borough 0 4] 0 0 0 0 0 0
Wharton Borough ‘ 0.525 0.005 0 0.530 0.005 0 0 0.525
Totals 15.351 10.490 3.166 29.407 3.196 0.421 1.902 23.488

Note: The withdrawals by municipality in Table V-3 are not directly comparable with the withdrawal data in
TableV-2. Table V-3 is according to the location of diversion, while Table V-2 indicates the location of use.

Source: Adapted from Gill and Vecchioli, 1965.
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SELFCTED INFORMATION OF VELLS FRON®™

RORR IS COUH'V

UsGSs

e e mes L eme . s emem . aremes e e

P

R S MANENL W ETIL v v G S AP G es GTER WS WP S0 e mU G N SR W A W

USE GOR1I6 CURR LAY
UNIGQULE SITE SITE LOCAL DATE OF  MATER MATER LON
1n IC LATTTU LONGTU MUNICIPALITY OUNER IDENTIFIER COMPLETED SITE USE USE  ACC
270121 4054C80742031C1 405408 743731 ROCKAKAY BORG ROCKAWAY BORO WD RBUD 1 0970571922 W P F s
270128 4053420 74215701 405342 743057 ROCKAWKAY BORO ROCKAWAY BORO WD RBUD 3 0272041943 M P P s
270139 405905074203701 405405 743937 ROCKAWAY BORO ROCKAWAY BORO WD RBND 4 0971071956 W P (] S
210140 40470%074243101 423705 742431 FLORHAM PARK HORO FLORHAM PARK WD FPBUD 1 0670271941 W P P F
270141 904723074292401 404723 742424 FLCRHAM PAFK BORO FLORHAM PARK WD FPAND 2 0870071953 W £ P F
270142 4047080 74248C801 404708 742408 FLORHAM PAFRK BORO FLORHAM PARK WD FPBND 3 1170071964 & P P F
270143 4047090 74243701 404709 742437 FLORHAM PARK BOROC FLORHAM PARK WD FPUD 4 . Q172971980 W £ P F
270144 404656074223401 404€%6 742234 ELORHAM PAFK BORO FLORHAM PARK WD FPBHD TUW 1 0772471952 7 F P F
’101%5 4047556 7424C801 434755 742478 FLORHAM PARK EBORO. MILBUR B DRIVER CO 1 1071971962 ¥ N N F
21 4047231074265701 404720 742655 MORRIS TéP ALLIED CHEMICAL CO 4 1072371969 M N N F
970141 4048560 74233901 406856 7842325 CAST ' . Yub 2 0371571967 W T E PTY
270148 405009074211701 405C09 742117 EAST HANOVER TWP EAST HANOVER TWP WD EHTWD S 0871471972 u P F s ®
270149 4048540 742N05301 404RSA 74207°3 EAST HANOVER TupP EAST HANOVER TUWP WD EHTND 3 1171171960 M P u 1 -
270150 404349074251601 404349 742516 CHATHAM TWP US GEOL SURVEY 6S TH & 08718719810 U u S
270151 408417074261601 4084417 742616 CHATHAM TWP US GEOL SURVEY 6S TH S 08725/1981 0 u u S Py
2701¢2 4044500 74245901 4024450 742459 MADISON HORQ US GEOL SURVEY TM TH 1 08722/1981 0 v u S
70153 4047070 74283901 404707 742839 MORRISTOMN TOWMN . . SE-MORRIS CO MUA LIOGERMOOD S  11/07/1961 W P P F
2L701' €4  A0S020074273901 605020 742739 PARSIP=TROY HILLS SE MORRIS CO MUA LITTLETON 1 0070071927 F P s ®
270155 405018074274501 405018 742745 PARSIP-TROY HILLS SE MORRIS CO MUA LITTLETON 2 12/00/71939 ¥ P P s
270156 404733074255101 404733 742551 HANGVER TWP SE MORRIS CO MuA NORMANDY 1270071946 W F P F
A (B & _SE_MORRIS CO MUA .. OVERLOOK-————— 05£0-341966-W—— - P— P~ - F - ®
270158 4045950743C1801 304545 743018 HARCING TMP ¢°“ ~SE_MORRIS CO MUA . SANQD SPRINGS 092641942 8 . P . P -5 '
270159 4D49410 74300601 404941 743006 -MORRIS TWP Q SE MORRIS CO MUA SHONGUN WELR = 00/00/1968 W P P S.
2TO1E0D 3089520742635201 408952 T42532 HANCVER TUF —— Jt\ SE MORRIS CO MUA TODD 1170471954 ¥ P P s ®
2701€1 404709074275201 404709 742752 MORFISTOUN TOWN SE MORRIS CO .MUA TURNBULL 12/16/1965 W F P s :
2701€2 4049550 714z2f41 404955 TA2EG1I HANCVER™YUF —— ~ St MORRIS CO MUA™™  WING WELL ‘0773071948 v F P S
2701¢€3 405211C 7424301 405211 742543 PARSIP-TROY HILLS PARSIP-TROY HILLS WD PTHWD 1-08S 1170271931 W F v S @
270164 4052070 74254601 405207 742546 PARSIF-TROY HILLS PARSIP- TROY HILLS WD PTHUD 1A 0970071958 M F P F v
2701€5 405219074255€01 4035219 742556 PARSIP-~TROY HILLS PARSIP- TROY HILLS WD PTHWD 2 0070071937 W F P s
2101€6 4052200 74235801 4035220 742358 PARSIP-TROY HILLS PARSIP- TROY HILLS WD PTHWD 3 1170071984 W P [ F P
2701€7 4052070 74251301 405207 742513 PARSIP-TROY HILLS PARSIP- TROY HILLS WD PTHWD & 0370071951 ¥ £ P s
2701€8 40520€074251101 405206 742511 PARSIP-TROY HILLS PARSIP-TROY HILLS WD PTHWD 4A 0570071958 W P P S
2701€9 4051300742R3501 405130 742875 PARSIP-TROY HILLS PARSIP- TROY HILLS WD PTHWD 5-1 0772571953 u F ] F @
270170 4051340764283401 405124 742834 PARSIP-TROY HILLS PARSIP-TROY HILLS WD PTHWD 5-~2 03/724/1954 W F u F
270171 4051370 74283301 495127 742833 PARSIP-TROY HILLS PARSIP~-TROY HILLS WD PTHUD S-3 04/16/1954 P u F
270172 4051390 74283101 4051239 742831 PARSIP TROY HILLS PARSIP~-TROY HILLS WD PTHMD 5-4 0471071954 W F u F .
270173 405139074210901 405139 742109 PARSIP-TROY HILLS PARSIP- TROY HILLS WD PTHUWD 6 0070071956 W F P F
2701174 405139074210902 405139 742109 PARSIP-TROY HILLS PARSIP- TROY HILLS WD PTHWD TW 6 1070071954 T u v F
270115 4051020742%0201 405102 742502 PARSIP-TROY HILLS PARSIP-TROY HILLS WD PTHWD 7 0772271958 W F P F @
270176 40SC 37074233901 4050837 742339 PARSIP=TROY HILLS PARSIP- TROY HILLS WD PTHWD 8-1 0770071963 U F P F
270117 405032974234301 405022 742343 PARSIP-TROY HILLS PARSIP-TROY HILLS WD PTHWD 8-2 0770071963 M P P F
2701178 405035074233701 405035 742337 PARSIP-TROY HILLS PARSIP- TROY HILLS WD PTHWD 8-3 0770071963 ¥ P P F &
2701179 405211074250701 405211 742607 PARSIP-TROY HILLS PARSIP- TROY HILLS MWD PTHHD 9 0973071964 W F P F
®
®




SELFCTFD INFORVMATINN FROM WELLS TN THF GROUND WATER SITE IMVENTORY DATABASL
MORRIS COUNTY

CmmamE @R EGEE EEEme WmE e

1S6 S NATA HY.CRO- MIN NJDEP  NJDEP
INIGLF WELL AGULFERP RELTA- LNGIC CASING SITE PERMIT GRID

) DEPTH CCNRE HTILITY UNTT PRILLER DIA TYPE NUMBER NUMBER
0127 4R.ET 112SD6V U 020301932 LAYNE NY CGQ 26,0 W 2503297
‘70118 16%.60 112SDGY U 02030133 LAYNE NY CO 12.0 W 250 3525
Inge W, 00 112506V U 020301071 LAYNE NY CO 120 W 2505892 2503531
(mian 12,0C 112506V U 020301403 LAUMAN, CW 12,0 M 2514565
"T0141 111 .07 112SDGY U 02030197 ARTE SIAN CO 16,0 W 2514562
“T0T42. 133.00 11°SDGY U 32030193 ARTE STAN: CO 220 W

70143 133.00 112SDGY U 020301032 ARTE SIAN €O 19,0 W 2121204 2514562
170144 129.0y 112506V U panigred ARTE STAN CO el W 2501830 2514634
10145 102,00 11°SDGY U 82036192 STOTHCFF s+ WM 2.0 M 2510880

10146 Z03,00 112306V U 02030131 STOTHOFF 4 WM 840 W 2515313
'T70147 115.0) 112806V C TT02030103% 7 BEATYY. UM~ 12,0 W 72518205 2514339
‘70140 R4.,30 117SDGV € 02030103 RINSRAND CO 1240 W 2518267 2515112
‘70149 270,00 221RARCK U 02030103 STOTHOFF , WM 8.0 W 2509640 2515155
"J015¢ 112.%50 1125D6Y C 02030102 2,0 M

70151 32.80 117SDGY € 02030103 240 M

10152 172.50 112SDEY € 02130137 2.0 W

“70153 25%5.60 2710RCK U 02030103 HURROMWS CO 12,0 W 2514520

STEEL TS.07 112SDEV U 82330123 KELLY CO 24,0 W

‘701¢5¢ 1%.03 117°SEGY U 02030103 2440 W-

"T0156 73,00 110S06Y U 026030107 17.0 W 25145117
'J0157 492,05 221BRCK € 0203010 ARTESIAN CO 1240 ¥ 2513593

2731587 94,00 2'HRCK U 0203010% CAUMAN, CH TT24407U 25072502 9513835
J01%5 0" ) 02e¢%0103 T TS0 W s e
Y70160 144,06 112SDGV U 02030163 ARTESTAN Co ' 17,00 72503527 2514131
'701€L 4964 00 231 HRCK C 02230103 STOTHCFF . WM 12,0 W 2513439
YT0162 118, 6C 112SDGY U 0203010* KELLY CO 17.0 W 2500048 2514134
17013 134,75 112506V C 02030103 LAYNE NY CO 1540 W 125045719
YI01¢€4 128.0C 112SDGV U 02330107 ARTF SIAN CO 8.0 W 2504579
170165 145.07 112SDGY C 02030107 120 W 2504578
"701¢€€ 75.00 112506V U 020301102 16.0 ¥ 250486717
'T01€7 75,00 1128DGV  C 02030103 FEAK INS CO 16,0 o 2504588
"101€R 150460 112SDGV  C 02030103 BEATTY, WM 1000 W 250 4588
'701€3 150,00 405GFECMA U 020301923 GOULN,y LC 840 W 2503961
70117 15S.00 4COPCMH 02730193 STOTHOFF + WM 8.0 W 2503169 2503961
'70171 15°.CC 4G5PCMR U g02630107% STOTHCFF o WM 50 W 2503168 2503961
79112 15700 43°FCPR U 0203010 STOTHOFF , WM 8.0 W 2503167 2503961
70112 92,00 112306V U p2nto1a? ARTESIAN CO 17.0 ¥ 2505725
10174 AEL.0N 112506V U 23301012 AURROWS CO 600 W

10115 65,00 112S0GY U 02030102 ARTESIAN CC 1€.0 W 2507620 2504854
10115 65,00 117SDGY U 02930192 2.0 M

‘70117 £ .00 117°SDGY U 02530103 12.0 W

'10178 72,00 11°SDGY U 0213013 12.0 M

70113 17,00 117506V 1 WEDRT DR 1440 W

WATER
ALLOC
NUMBE

00785
05072
05072
05072

...01440

00383

00780

e e

E—- eE e e e =

STAN TIME ALTITUDE MU
INDUS LIFT PERIOD SPECIFIC HATER CI
USE TYPE PUMPED CAPACITY LEVEL CoO
4941 T 040 13.31 516400 34
4941 T 8e0 8.84 557.50 34
4541 T 8.0 627 511.00 34
4941 2440 0.:0:0 186,00 11
4941 0.0 0.:00 0.00 11
4541 4.0 18.85 183.00 11
4541 Y 7240 49,82 163.00 11
4941 4,0 13,33 131.00 11
JElr2 840 46490 189.00 11
2812 7240 6.09 267,00 22
4941 4840 39047 178.00 10
4941 0.0 0,00 0.00 10
4941 8.0 0.52 175,00 10
0.0 0.00 0.00 S
000 0.00 0.00 S
0.0 0.00 0g.00 17
A%a1 080 T.27 260000 24
4941 T 9640 15 38 319,00 29
49481 T 9640 154 38 329,00 23
4941 T 0.0 0,00 0.00 12
4341 : 7240 2.67 295,00 24
§9FT 120 T13.40 7 7298 %0 I3
4941 - 0.0 0. 00 0.00 22
4541 840 54 36 258400 12
4941 Go0 2464 251,50 24
4941 C 71240 125,00 277.00 12
4931 C 00 3725 284,00 29
4941 0.0 16.78 2713.75 29
4541 0.0 0400 301.00 29
4541 T 12.0 11.58 270.00 29
4941 T 8.0 8e47 287.00 23
4941 7V 060 000 0.00 29
4941 8.0 8433 362.00 29
4941 12,0 2489 513.09 29
4941 1240 1405 5320900 29
4941 1240 2405 550.00 29
4941 U 0.0 0.00 0.00 29
4941 0.0 1625 213.00 29
4941 T 0e0 0.00 0.00 29
4341 7T 0e0 0.00C 0.00 29
4341 1T 00 0,00 0,00 29
4941 ¥ 0.0 0.00 250.00 29
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SELFCTED [NTARMATLON oy WULLS IN THE GROUNG WATER SITE INVENTORY DATARASE
VORRIS: COUNTY

LS
UsGS METH  ALTT CATC  FROCU- CEPTH BOTTOM  MIN OPEN- TYPE TYPE OEPTH
UNIQLE aLr TUDE  yaTER LEVEL TION FIRST LAST OPEN  ING OPEN OPEN HEDRO.CK BEDROCK DRILLER .
1D ALTITUD Mgas ACC  LEVEL  WMEASURED g wEL oxscnanr opsnxur OPENING  CIA LENGT ~ING MAT CEPTH N2TERIAL LoG
210127 20,00 M. 1204 4400 1 23.00 346,00 2500  4P67 24,0 9.7 s 0. 00 49,00
270128 SLrL 0P M 10, A 2,50 /v 91.09  800.00 10,00 14¢.00 12.p 4040 L 0. 00 140.00
270129 T LG 00 SPY) r 65.00 351,60 €900 84409 12.0 15,0 § 0. 60 85,17 .
2101 4¢ 190,00 M 14,0 100 /0 0.00  36C.00 7Ce00  RZ400 12.0 12,0 S B €O 85,00
270141 197,00 M 16,00 3e 00 VA 0.00 1040.,00 80400 110,00 16.0 30,0 S 0. 00 0.00
270192 19v.Cn M 10,00 7.00 VR 36.00 735,00  €7,00 103.00 22,0 36,0 S c 0. 90 103.00 .
210143 Z10,Ch M 16,09 47,00 V] 75.00 1395,00 89400 139,00 14.0 S0.0 S 0. 00 140.00
210144 196,00 M 10,34 35,00 7 65.00 BGe00 118.00 128,00 6.0 10.0 S 0,00 128.00
2710145 190,00 M 16,00 1.0¢ ’ 20.00  1360.00 72400 102,00 12.p 30.0 P R 0. U0 108.00 -
27014€ 80,00 M 1c, o" 11,00 4y 167.00 7;gg.oq__gg§3qgfugp;,on 8.0 1840 P R ~22Be G0 SHLE 29300
210147 130,00 M 15,09 12,09 T 70 50.00 15002400 85,00 115.00 12.0 30.0 S R 125. 00 S¥LE 125.00
270148 195,06 M 19,200 .00 /0 9.90 090 €5.30 84,30 12.0 19.0 p R 116.00 119,00 R
270149 190,00 m 12430 1:.00 A 159.00 TCa00 135408 270,00 0.0 13049 X 131. €0 SADS 0.00
270150 2ERLGN A €. 00 Gad9 /o 7.00 0.00 110400 112,50 1,3 2.5 7 6 126,00 SHLE 137.50
27101%1 250,00 M 1CeC0 0,00 7 6.00 P00 9040C 92,50 1.3 2.5 71 G 0. CO 0.00 -
2701%2 6T 00 M 10408 “e 0 ’ 3.00 0.00 170400 172,50 1.3 2.5 T 5 213. 00 SHLE 213,00
2701°%3 SJusCC M 1706 44,99 /7 150.00 800,00 _€7.83 265,08 g.0 197.2 X — 3600 _SNDS. .. 265.00..
2701¢%4 I2n, 00 M 10,06 1.00 7 40.0C 601,00  €1.00 75,00 24.0 15.0 P c 0. 00 0.00 .
270155 1,00 o m 17,00 1.07 ’ 4 40.00  epn.GC  60.00  TS.00 24,0 1S«0 P c 0. CO 0.00
270156 210,5¢ m 16,00 aap /o 0.00 6430 42,50 75.00 17,0 32,5 p c 7000 SKHLE 719.42
270157 6n, 6o 10,00 =ei1 /7 108.00  275.00  8€.00 442.00 040 35640 X 57. 060 SHLE ..842.00 <
2101%aV/ 9. 00 u 1600 3.5n 7/ 52.00 65000 ___ 3% ‘ X —36--00-SKLE. " 94.00"
270159 419,00 M 10,00 1434 N 0.00 3.00 1500 0490 _ 0,0 0.0 _n‘nnmm‘“ﬁwwm,uhmwu.nn,m
2701 €0 26C, G W 1c.0° 22400 7 7 90,00 1550400 94,00 144,00 17.8 5040 S 144, 00 144.00 -
L2701¢€1 00,60 L £, 6L 38457 1/ £00.00 400,00 126,00 a9f.n0n 0.0..372,0 X 120,00 SHLE 496400
2IN1€2 2RG. 00 M 1G.08 2,00 /o 11.0C 1006400 8£.00 118,90 17.0 30.c P c 0. 00 123.00
2701¢3 Wa.Ce M to.gn 17.313 r 26.0¢C 745,00 10€475 15€.75 1€.0 30.9 L 0. 00 150.83 .
2701¢4 e Ly M 1r.an 27,23 r 62.00 600400 102.00 138,00 8.0 3640 P 0. 00 144,00
2701€5 e C0 ™ 15,62 3eM) / 0.00 600,00 57,00 145.01 1g.0 8840 S 0. C0 190.00
2701¢6 W00 M 10400 3407 /0 39.90  600.00 49,00 75,09 16.9 2640 S 93¢ €0 SKHLE 98.00 -
2701¢7 e, 00 op 18,00 1%.92 7 12.00 500,00 s2,00 7970 16.0 27.0 S 0. 00 143.00
2101€8 205,66 M 15,72 ell] t ¢ 12.00 79C+00 120400 150400 10.0 3g.g P 0. 00 150.00
2701¢9 4R83.C9 M 1793 112,00 r 136.0¢ 150,00  52.00 150,00 0.0 98,0 x 43, 00 150.00 .
27017¢ S2°,00 M 1¢.00 .00 4 98,040 263,00 38,00 19%.00 0.0 157.9 X 35, 00 195.00
270111 C41.00 M 1,00 dathd r 65.00 902,00 39.75 15000 0.0 11043 X 35.C0 150.00
2710112 EEi,0n M 1005 1Med3 9576871754 105,00 19%.00  32.33 150.00 0.0 117.7 «x 20..00 156.00 &
2101712 i, 0w 17,09 5429 r ¢.03 156,00 54400 90,00 17.0 3640 § c 904 00 3 HLE 90, 0.0
210174 1R, e 10,00 a0 . 0.00 Gs00 15400 86,00 0.0 1140 x 86. C0 86.00
27011% 282,00 ™ 10,07 7.00 ’ £1.00 715,00 S%e2% 65,00 1€.0 9.8 R 0. GO €6.00 ®
2710116 194,67 ™ 10,99 .0 /o 0.09 0e 80 85400 66400 12.0 20,0 S £5. €0 SKLE 65.00
270117 1o s m 17.go SeilD roy ¢.00 0400 42400  60.00 12.0 2040 § €5. GO SHLE 65.00
270178 1. corom 1o.n- Sedl r o .00 0ed0 49¢0¢  T0.00 12,0 30,0 § 10. 00 SKLE 70.00 P
ORI Y, 17,0 LRI ’ n.ap 750,30 Elalll  BN,G0 16.0 20, S 0. (0 80.00
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1712786 ’ . PAGE 9
SCLECTED INFORMATION FROM WELLS IN THE GROUND WATER SITE INVENTORY DATABASE

MORRIS COUNTY

e m e  mmin eame i A e A - v esema s et e S o e R S et A MR MM e e e Wl W NESE  Emm e e Sme S S anens - e Emm e MRS e AESW s AN ar e aman e o e

USGS / DATA  HYCRO- MIN NJDEP  NJDFP  WATER STAN TIME ALTITUDE MU

UNIGLE WELL AGUIFER RELIA- LOGIC CASING SITE PERMIT GRID ALLOC INDUS LIFT PERIOD SPECIFIC WATER CI

I REPTH CCOF BILITY UNIT CRILLER OIA TYPE NUMBER 'NUMBER NUMRE USE  TYPE PUMPED CAPACITY  LEVEL CO

210180 129.00 112506V C 02030107 12,0 W 4541 0.0 0,00 250,00 29

270181 86.C0 117SDGV O 029301972 14,0 4941 0.0 0,00 190.00 29

270182 47400 11°SDGV U 02030102 0.0 W 4941 0.0 0000 0.00 29

210183 A€, 42 112506V U 02030103 0.0 M 4541 040 0400 275.00 29

270184 37.00 112506V U 02030101 _ 0.0 W 4941 Ce0 0,00 174.00 29

- 270185 134,00 112SD6V U 02030103  CE NUREs WM 14,0 o 3981 _ 0.0 0.00 0.00 29
270186 159,00 112506V U 02030103 0.0 ¥ 0.0 0400 0.00 29

270187 150,62 112SD6V € 02030102 12,0 ¥ 4941 040 3.76 498,00 35

- 210188 462,00 4#CIPCMB U 0223010%  REILLYs JJ 7.0 W 250 4429 4941 0.0 0.00 0.00 25
270189 64400 112806V U 0203010  KELLY €O 17.0 W 2504178 06248 4941 C 1640 23.33  485.00 8

270156 64.30 112806V U 02030163  KELLY €O 17.0 W 2504178 00248 4941 C 1640 29,63 489.00 8

270151 132.€0 112SDGV U 02030105  LAUMAN CO 8e0 W 2514698 01472 4341 040 000 396400 25

210152 7203 221RRCK U 02030103 Fel W _ 8811 540 0.45 178.00 21

270153 205,00 221LBRCK U 02030133  PINE BRK CC €e0 W 2510668 9111 6e0 0.22 186400 21

. 270194 U] 231BSLT U 02030103 040 W 4cal 040 0400 0.00 21
270195 290,06 271BSLY U 02030103 Re0 W 4941 5. 0 000 0.00 21

270196 293,60 211¥RPA U 02030103 OF WELL CO 840 W 2513895 01367 4941 1640 2.36 120,00 21

: 270197 112,00 211MRPA U 02030103  PINE BRK CC 8.0 W 4941 v 8.0 0.58 375.00 21
: 210198 243,00 112506V U 02030103  BURROWS CO 12,0 W 2213923 01653 4541 7240 S.44 186408 21
216199 416400 4COPCPR U 0203010%  ARTZ STAN CO 10,0 W 2500621 2554296 3911 800 0,08 368,50 2

270 2¢ 9z.€0 112SDGV U 62730103 Ge0 Y 2514667 040 1e47 18000 11

210201 174,00 112SD6Y U 02030103 €40 W 2502195 2514562 0.0 0.00 157.00 11

2702¢2 48,00 112SDGV U 02930103  STEWART & CO 80 W 2514565 Ge0 0.0C - 0,00 11

270202 125,60 112SD6V U 02430133  ARTESIAN CO 1040 2514941 4341 GeD 48495 173.00 17

270204 129.00 112506V U 02930103  ARTESIAN CO 10,0 W 2514941 agel 0.0 ale67 175.00 17

21702¢¢ 147,00 112506V U 0233010%  ARTESIAN CO 10,0 ¥ 2514941 4941 046 0,59 181.00 17

= 210206 931,00 271RRCK U 02030103  LAUNAN CO Rel W 26630C3 05070 2,0 - 1.32 175,00 16
: 210207 £1.00 211HRCK U 02030103  LAUMAN CC 840 W 2603029 2601532 05070 Ge0 0.00 167,00 16
270208 400.€0 221RRCK U 02030103  LAUMAN CO 8e0 W 2603029 05070 Ca0 0,06 165.00 16

T 270209 6084C0 221HRCK U 02030103 STOTHOFF, WM 1240 W 2511968 2514455 3612 2440 1.38 265,00 22
¥ 270213 141.00 112SDEV U 02030103 STOTHCFF, WM €40 W 2515105 2513633 8811 S 600 7.50  258.00 24
270211 4,00 112SD6V U 02030103  KNIGHT CC €0 W 2514355 3€12 0.0 0.00 0.00 10

. 210212 111,33 112SD6V U 02030193  LAYNE NY €O 8.0 W 2514356 0e0 0.00 0.00 10
- Ci-221RRCK U 02030103  BOTT, € 640 W 2504286 25144838 2812 . 0.0 164 . 220400 22
270214 172.00 112SDGV. U _____ 02030103 __STOTHCFFy WA 1200 W 2509253 2514439 2117P 2812 U 2430 1416 225,00 22

b 27021% 273,00 112SDGV_ U 02030103 DF WELL CO €.0 W 2518980 2514837 . . Dol .. T 0500 770400 22
; 3 z3T.00 112806V U 02030103 CF WELL CO €.0 M 2518982 2514438 . 0e0. 0,00 0.00 22
””75!17““““112.00 112506V U Anggjnlqgﬁw_juiJiggg_gg_nA___ﬁtn_u____zixaaai_zs15515,JMWW___ o DaD....._D0e00 0,00 22

s 186, 15 112506V U 2030 TLAYNE NY CO . I 0e0 0000 234400 22
: ~ 15,00 112SD6V_ U ozn:oxa: _LAYNE_NY CO - 0.0 0.0 0.00 22
TT0220 T. 00 112506V U 03030107 2514518 7 T 0e0 0600 0.00 12

> 270221 (.66 112SDEV U 02030193 2503989 GeD 0,00 0.00 23
= 270222 .00 112SD6V U 02.30102 2503989 063 0.00 0,00 23
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STATE OF NEW JERSEY
DEPARTMENT OF ENVIRONMENTAL PROTECTION

DAVID J. BARDIN, COMMISSIONER

MINE HILL WATER co.
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LEGEND

o5l  AREA SERVED BY PRIVATE WATER SERVICE COMPANIES

AREA SERVED BY RESIONALLY OWNED WATER SERVICE

il

AREA - SERVED BY MUNICIPALLY OWNED WATER SERVICE
COMPANIES

AREA NOT PRESENTLY SERVED BY WATER SERVICE

» PUBLIC SUPALY WELLS
O sureace waTer INTAKE
——W—— MAJOR WATER MAINS
—E3— WATER MAIN ACROSS HiGHWAY FOR FUTURE UsE
————— TOWNSHIP BOUNDARIES
e COUNTY. BOUNDARIES
ALL MAP COORDINATES ARE FOR THE LOWER LEFT
HAND CORNER

Boro of Stanhope

7 25-44-259 Twp. of Raritan
Boro of Starihope 25-44-263 Twp. of Raritan
Boro of Stanhope , 25-44-265 Twp. of Raritan
Lake Hopatcong Water Co. 25-44-285 Twp. of Raritan
West Jersey Water Service 25-44-295 Iwp. of Raritan
Boro of Netcong 25-44-342 Iwp, of Raritan
Boro of Netcong 25443l Twp. of Raritan

Lake Hopatcong Water Co.
Short Hills Water Co,
Boro of wharton

Boro of Wharton

Boro of Wharton

Roxbury Twp. Board of Education‘

Town of Dover
Towm of Dover
Randolph Twon.



WATER SU
SHEET




25-64-178 B

25-04-429
25-04-429
25-04-445
25-04-446
25-04-467
25-04-574
25-04-578
25-04-587
25-04-851
25-04-951
25-04-957
25-05-481
25=05-485
25-05-487
25-05-724
25-05-725
25-05-776
25-11-196
25-11-231
25-11-233
25-12-266

25-12-836

25-13-118

25-13-134

25-13-236

25-13-317

25-13-365
25-13-63

25°13-857
25-12-872
>5-14-123
-5-14-131
25-14-298
25-14-348
25-14-349
25-14-442
25-14-517
25-14-531
25-14-563
25<14-565
25-14-566
25-14-587
25-14-629
25-14-634
25-14-641
25-14-822
25-15-155
25-15-183
25-15-413
25-15-426
25-15-434
25-15-462
25-15-726
25-15-727
25-15-729
25-15-766
25-15-768
25-15-783
25-21-336
25-22-179
25-23-126
25-23-675
25-23.061

Hillcrest Wate? Co.

Hillcrest Water Co.

Boro
Boro
Boro

§35354%

3]
P
=]
[}

213

of Mountain Lakes
of Mountain Lakes
of Mountain Lakes

, of Parsippany-Troy Hills

of Parsippany-Troy Hills
of Parsippany-Troy Hills
of Parsippany-Troy Hills
of Parsippany-Troy Hills
of Parsippany-Troy Hills
of Montville

Brook Water Co.

of Montville

of Parsippany-Troy Hills
of Parsippany-Troy Hills
of East Hanover

Morris Regional High School

louis Delotto

Budd
City
Boro

Lake Water Co.
of Morrigtown
of Mendhain
of Randolph
of Randolph
of Morristown
of Morristown
of Morristown

y of Morristown
- v ¢ b oW '/e‘ﬁ‘!f u({( USGS No. l
Lakeshote w;ter Co.

Lakeshore Water Co.

City
City
City
Twp.
Twp.

of Morristown
of Morristown
of Morristown
of East Hanover
of East Hanover

Morristown Water Co.

Boro

of Morristown
of Morristown
of Florham Park
of Florham Park
of Florham Park
of Madison

of Florham Park
of Florham Park
of Florham Park
of Madison

Hanover Greens Water Co.

East

of Livingston
of Livingston
of Livingston
of Livingston
of Livingston
Orange Water Department
Orange Water Department
Orange Water Department
Orange Water Department
Orange Water Department

Commonwealth Water Co.

Boro
Boro

of Peapack-Gladstone
of Peapack-Gladstone

Bernards Water Co.
Stirling Water Supply Co.
Watchung Hille Racfnngl W <.

25-44-175 Nra
25-44-189 Middlesex,ﬁ.:.g s
25-44-556

wn
<

20/, Sapd ‘ka‘h%IJ



Neares ¥

well
21$-13-93S
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OSRIRF 10/12/87
Page | of 5

PRELIMINARY ASSESSMENT
OFF SITE RECONNAISSANCE
INFORMATION REPORTING FORM

Date: .,-?/20 59
77

Site Name: ())r;/ /}C‘ac/ss ['(m,-. a/{f‘r TDD: ___ P2 “p%pa-/(

Site Address: O So Mt kf’/k le Hoie

Street, Box, etc.

Mu/\m'ﬁ— ey

Town
o M\’/‘/‘/}
County

/J(L.J Wﬂjfu
State /

NUS Personnel: Name _ . Discipline
/ ! s - e ’
v ///t’é’,/a /t//t%ér;r vé’7/-ﬁ’/c" st~

Divicl vuve Brofpersi—
/77 4

Weather Conditions (clear, cloudy, rain, snow, etc.):

NIt/ "F/.' d/.oap_é_, s LHe orap ind

Estimated wind direction and wind speed:  ('#//n_

Estimated temperature: 7.5 - $0°‘/~

Signature: _

» Date: {/Zq/é’f
) //YZ) Date: 2/7“/ 7y

Countersigned:




"OSRIRF 10/12/87
Page 2 0of 5

PRELIMINARY ASSESSMENT
INFORMATION REPORTING FORM

/ 2 .
Date: 2/20/54
T

Site Name: OH/ /@ccxs,,,,(/m,.ca[,‘-@. ™OD: __ 02-~p%0s /¢

Site Sketch:

Indicate relative landmark locations (streets, buildings, streams, etc.).
Provide locations from which photos are taken.




OSRIRF 10/12/87
Page 30of 5

PRELIMINARY ASSESSMENT

INFORMATION REPORTING FORM

Date: {/,?Q/Xﬁ’

Site Name: DAY [/éa C @S [/ﬂ’m-cz/s,_;;/‘ TDD: Ne=4%02 /¢
/ v

Notes (Periodically indicate time of entries in military time): /0//S~ 4/’7‘/4-&;/ 4/'5 .
7/;- q@w/ % /5 ﬂmrwfé am»c/ 4/ Zaé (fe] i1 0 e
e L T Mo yres Haldoas
4 %c Solyert-storage greq e arc
44&1«/‘ [ =20 [/"é/ﬂq J':/Méﬁé( ﬂh.’%e// N7 ~ é’e;f
. z{m;m{ iy At Mo /M.ﬂ’/hé ik % H 5/7e S-slprs
MM Llre are gn mé/ ém&é (0 S W tun s
DEITY 2% Led,
otnd Shvage frve M sl rugl Site s lprgel, f/zm %W, se

J"f" il e 15 & sotldgf] Loelil. Af

Ly ssathecn or JM% Casttyndosrdr o/ L 2528 Hre potis fin

Q/ML&;@:@L@M@

R S A

Date: ;7/24/5/77
Date: ’{(1"37,

Signature:

Countersignature:




OSRIRF 10/12/87

Page 4 of 5
PRELIMINARY ASSESSMENT
INFORMATION REPORTING FORM

/ .

Date: 2 '/20/5;7
7

Site Name: 0)((/[)@([«';/ C/em,'@/%/‘; 4 TDD: 0L -FGys - £C &

l q’Y py
Notes (Cont'd): p{(

/u, Entipnce s —y[&u 477 7‘/3%@/(&}@4/6 ?/) 7 W/’La{, é)/ QSX‘L \&‘3&
e Mﬂy%/ﬁ%gbvf/@rz‘%n/u_ seer belyid 4777 ¢ JM}( Q
[0 35"’48#0”7%

.

Attach additional sheets if necessary. Provide site name, TDD number, signature,
and countersignature on each.

Date: ‘7/ /20/[‘77
Date: ’2—{ 2l [ ¥




- - - - - - . ' l

OSRIRF 08/22/86
Page 5 of 5

PRELIMINARY ASSESSMENT
INFORMATION REPORTING FORM

Date: 2/52 O/ﬁr\?7
s

Site Name: 0/\'%/ J/.?{c,l; (Xﬂm/tp/L T - TDD: Q L*“f{c/ L~/{

Photolog:

Frame/Photo
Number Date Time Photographer Description

/5~/// Pt 2 /zo/f7 S0 20 Vi @,.% o 5. Direetrnss ~ 5;-%%,1%

p —2 /P-2 ;zl/zp/ 95 s0:20 D 5"*‘4;// S Yhma/é@;? 4%’2;‘?0‘% 4

B-3[/P-3 2kifss 1023 Dlrug T Direstes— Drwimase Dk

. | betwte
15~ ?f/ IP-# {/2{%’4 L2 ‘D b P Dot 100 Solpen - Storace brea.

PEE ,//(,D"5 - a?/zb/f? /27 D,&kﬂ/f .(—D/f‘téhﬂls ~Soudb Brser —
/ o % s V 4 qg‘. A) rn.
G

./554//?*(’ ‘9,'7‘,’/77 /0: 27 W) G'}f//
5- ;1?— 7 225 pize Dl
st /oy Ypl s Vg

Attach additional sheets if necessary. Provide site name, TDD number, signature,

and countersignature on each.

Signature: Jré&n/ya) % Date: 2//??/? Y
Countersignature: AM Date: _ ’-—/'?-t //?9

(N
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TERRESTRIAL ORGANISMS i damat o ol -

. Inown .n 3ROWN: species ilh 50eC.a1 AU irown N ewa r k 9—8’} c. . .
n FEDLF or S) ‘ncicates species Drotected dy ; Jo :
ederat or State Legisiation 'see ext) G AT

sWeoL - SPECKES N. J.—N. Y.—PA. * wor g o
! 130139
. D_ANETSI lziczite'nolemlocu 1 1 $ ‘*. 95

302 Sopweenwort 3

B Ao S 1:250 000-scale map of
305 Watermufon 2
Atlantic Coast
Ecological Inventory

Acaned Sacner sant 3

CIW0aW
zar wort

Tower DM
Dancing ragy orcnia
Tamannguio
Ficn's cromenad
Evergiages peperomia
Buccaneer paim
Slenger spleenwort
Pineland 1acquemontia
Mahogany mistietoe
Flonga thatch
Twisted air plant
Long’'s oittercress

349 Venus's fivtrap
a INVERTEBRATES (351-100)

351 Monarch buttertly
382  Zebra outtertly
3IRDS (401-80M

\/

A 4 SHOREBIRDS (401-430;
101 Shorebirds
202 Terns

Gutis

Forster's tern

Arctic tern

Least tern  {S)
Roseate tern  (S)
Common tern )
Great btack-backed guil
=Seeing gun

LAugMINg guit

Black skimmer :S)
Turnstones

Plovers

Piping plover

American oystercatcher
BIRDS (431-460)

waaing owras
Herons

Produced by
U. S. FISH AND WILDLIFE
SERVICE
1980

Jittarns

Great otue nernn 1S,
Wnod 1ors (3
anminga

Littie Dwe neron
allow-crowned mgnt heror 3
Ziack-crownea might neror

s oneda sancrhul trane o
swisiana neron S

ckin 30

eate spoonot 3

wy egret >

Magniticert ‘rigate-bird IR
Recaisn sgret 3 P
Zlapper T3 .
“ing ran .
Wrgrne ran
Sara ral
AL el TIO0
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GUIDE TO USE OF INDEXES B THROUGH F

The Surface Water Classification Indexes give the
surface water classifications for the waters of the State.
The listing is divided into five indexes by major drainage
pasin: b) Atlantic Coastal; c) Delaware River; d) Passaic
River, Hudson River, and New vork Harbor Complex; e) Raritan
River; and £) Wallkill River. Within each basin the waters
are listed alphabetically and segment descriptions begin at

the headwaters and proceed downstream.

a) To find a stream in this listing:

1. Determine which Major Basin the stream is in;
the name of the stream in the

2. Look for
x and f£find the

appropriate inde
classification;

3. For unnamed or unlisted streams, find the
stream or other waterbody that the stream of
interest flows into and look for the
classification of that stream or waterbody.
The classification of the stream of interest
may then be determined by referring to ¢)
below. If the second stream Or waterbody is
also unlisted, repeat the process until a
1isted stream or waterbody is found. Use c)l
through c)3 below to classify streams
entering unlisted lakes.

b)  To find a lake or other non-stream waterbody:

1. Determine which Major Basin the waterbody is

in;
2. Look for the waterbody name in the
appropriate index;

3. If the waterbody is not listed use c)2, c)5
and c)6 below to determine the appropriate

classification.

c) To find unnamed waterways oOr waterbodies or named
waterways Or waterbodies which do not appear in
" the listing, use the following rules:

1. Unnamed or unlisted freshwater streams that
flow into streams classified as FW2-TP,
FW2-TM, or FW2-NT or jakes classified as
FW2-NT take the classification of the waters
they enter, unless the unlisted stream is a
PL water (see 6 below). If the stream could

be a Cl water also see 5 below.
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All fresh water lakes, ponds and reservoirs
that exceed one acre in surface area, are not
located within the Pinelands Area boundaries
(see 6 below) and are not specifically listed
as FW2-TM are classified as FW2-NT. This
includes impoundments on segments of streams
which are classified as FW2-TM such as Saxton
Lake on the Musconetcong River. ILf the
waterbody could be a Cl water also check 5
below.

Unnamed or unlisted streams which enter

FW2-TM lakes are classified as FW2-TM only if
all of the listed streams in the watershed
that flow into the lake are classified as
FW2-TM and/or Fw2-Tp. 1If none of the streams
that flow into the lake are 1isted, the

stream of interest is classified as FW2-TM
only if all of the outlet streams from the lake
are classified as FW2-TM or FW2-TP. I1f the
stream is jocated within the boundaries of the
Pinelands Area see 6 below; if it could be a
Cl water also see 5 below.

Unnamed or unlisted saline waterways and
waterbodies are classified as SEl1 in the
Atlantic¢ Coastal Basin. Unnamed or unlisted
saline waterways which enter SE2 or SE3
waters in the Passaic, Hackensack and NY
Harbor Complex basin are classified as SE2
unless specifically l1isted within Index d.
Freshwater portions of unnamed or unlisted
streams entering SE1, SE2 or SE3 waters are
classified as FW2-NT. This only applies to
waters that are not PL waters (see 6 below) .
1f the waterbody Or waterway could be a Cl

water also see 5 below.

1f the waterway OT waterbody of interest
flows through or is entirely located within
State parks, forests or fish and game lands,
Federal wildlife refuges, other special
holdings, or is a State shellfish water as
defined in N.J.A.C. 7:9-4, the Department's
maps should be checked to determine if the
waterbody of interest is mapped as a Cl
water. I1f the waterway Or waterbody does not
appear on the USGS guadrangle that the
Department used as a base map in its
designation of the Cl waters, the Department
will determine on a case-by-case basis
whether the waterway or waterbody should be
designated as Cl.
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6. All waterways oOr waterbodies,

or portions of

waterways and waterbodies that are classified
as PL only for those portions that are located
within the boundaries of the Pinelands Area
are classified as PL unless they are listed as
FW1l waters in Index A. A tributary entering a
PL stream is classified as PL only for those
portions of the tributary that are within the
Pinelands Area. Lakes are classified as PL
only if they are located entirely within the

Pinelands Area.

CLASSIFICATIONS:

FWl

FW2-TP -- FW2 Trout Production

FW2-TM -- FW2 Trout Maintenance
FW2-NT -- FW2 Non Trout
PL -- Pinelands Waters

SE1
SE2
SE3
sC

FW2-NT/SE1 (or similar designation)

-- Indicates a water-

way in which there may be a salt water/fresh water
interface. The exact point of demarcation between
the fresh and saline waters must be determined by
salinity measurements and is that point where the
salinity reaches 3.5 parts per thousand at mean high
tide. The stream is classified as FW2-NT in the
fresh portions (salinity less than or equal to 3.5
parts per thousand at mean high tide) and SEl1 in the

saline portions.

DESIGNATIONS:

(c1)
[tp]

[tm]

-- Category 1 waters
-- Indicates trout production in waters which are

classified as FWl; this ijs for information only
and does not affect the water quality criteria for

~any stream

-- Indicates trout maintenance in waters which are
classified as PL or FWl. For FWl this is for
information only and does not affect the water

quality criteria for any stream.
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surface Water Quality Standards
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Effective Date:

Expiration Date
pursuant to Executive
Order No. 66 (1978):

August 7, 1985 by Robert E. Hughey,
Commissioner, Department of
Environmental Protection

N.J.S.A. 13:1D-1 et seqg., 58:10A-1
et seq., and 58:11A-1 et seq.

September 3, 1985

May 20, 1990 -
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- GREENWOOD LAKE (W.

COOLEY BROOK '
(W. Milford) - Entire length
described below
(Hewitt) -~ Segments of the brook and all
tributaries located entirely within
Hewitt State Forest
CORYS BROOK (Warren) - Entire length
CRESSKILL BROOK g
(Alpine) - Source to Duck Pond Rd.
bridge, Demarest
(Demarest) - Duck Pond Rd. bridge to
Tenakill Brook
CUPSAW BROOK
(Skylands) - Source to Cupsaw Lake dam,
segment described below
(Skylands) - That segment of Cupsaw Brook above
the dam and within the boundaries of
. _Ringwood State Park '
(Skylands) - Cupsaw Lake dam to mouth .
DEAD RIVER (Liberty Corners) - Entire length
DEN BROOK (Denville) ~ Entire length
DUCK POND (Ringwood)
ELIZABETH RIVER
(Elizabeth) - Source to Broad St. bridge,
Elizabeth and all freshwater tributaries
(Elizabeth) - Broad St. bridge to mouth
FOX BROOK (Mahwah) - Entire length
GLASMERE POND (Ringwood)
GOFFLE BROOK (Hawthorne) - Entire length
GRANNIS BROOK (Morris Plains) - Entire length
GREAT BROOK
(Chatham) - Entire length, except segment
described below
(Great Swamp) - Segment within the boundaries
of the Great Swamp National Wildlife
Refuge
GREEN BROOK
(W. Milford) - Entire length, except those
-segments described below
(Hewitt) - Those segments located entirely
within the Hewitt State Forest boundaries
GREEN POND (Rockaway)
GREEN POND BROOK (Picatinny Arsenal)
outlet to Rockaway River
Milford)

except segments

except

- Green Pond

HACKENSACK RIVER

(Oradell) - Source to Oradell dam

(Oradell) - Main stem and saline tributaries
from Oradell dam to the confluence with
Overpeck Creek

(Little Ferry) - Main stem and saline
tributaries from Overpeck Creek to
confluence with Berrys Creek

(Secaucus) - Main stem from Berrys
Creek to Route 1 & 9 crossing _

(Kearny Point) - Main stem downstream from
Route 1 & 9 crossing

FW2-TP(C1)

FW1 [tp]

FW2-NT
FW2-TP (C1)

FW2-NT

FW2-NT
FW2-NT (C1)
FW2-TM
FW2-NT
FW2-NT
FW2-NT(C1)
FW2-NT
SE3
FW2-NT
FW2-NT (C1)
FW2-NT
FW2-NT
FW2-NT

FW2-NT (C1)

FW2-TP (C1)
FWl [tp]

FW2-TM
FW2-NT

FW2-TM
FW2-NT
SE1l

SE2

'SE2

SE3
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OXY PROCESS CHEMICAL

LATITUDE 40:45:13  LONGITUDE 74:30: O 1980 POPULATION

SECTOR
KM 0.00-.400 .400-.810 .810-1.60 1.60-3.20 3.20-4.80 4.80-6. 40 - TOTALS
S 1 o 1443 o 2827 6741 30480 41491
RING o 1443 (o) 2827 6741 30480 41491
TOTALS
> I

OXY PROCESS CHEMICAL

LATITUDE 40:45:13 LONGITUDE 74:30: O 1980 HOUSING
SECTOR
KM 0.00-.400 .400-.810 .810-1.60 1.60-3.20 3.20-4. . 80 4. 80 -6. 40 TOTALS
s 1 4] 477 0 988 2386 10406 14257
RING o 477 o 988 2386 10406 14257
TOTALS '
[)/g]\au(e (m) f/;/’w/a 77 or A/V‘-Ues
L/ T
/V 0 o
Vi /4y 3 477
/ /443 ¢'77
L
. Y112 /Y6 5
3 [l 011 1p5 !
o/ 41,99/ 1y,257
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